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PUBLIC NOTICES 


PUBLIC NOTICES 











aaa The High Commissioner 
ioe India is prepared to agen TEN- 
RS for the SUPPLY of ;— 
PLATES, MILD STEEL. 

KEEP, SPLIT, AND ccEEwe. 
r 


N. 
’ Forms of Tender may be obtained from the Direetor- 


India Store De mt, Belvedere-road, 

General BE 1, and a Tenders ate to be delivered at 

that office not later than Two o'clock p.m. on Friday, 
2 May, 1922. 

pager T. RYAN, 


8096 Director-General. 








. 


BY DIRECTION OF THE DISPOSAL BOARD. 
SOUTHAMPTON. 
THE VALUABLE 


hn 
ROLLING MILL 


Known as 
GOVERNMENT ROLLING MILLS, 
SOUTHAMPTON, 
Including certain PLANT 


T°. be Sold wy. Private Treaty). 
ee ATION.— pane & is ~~ } — A 
railway. 
Sajacent to the River Itchen, in +5 is situate a 
jetty connected with the Factory. 
AREA OF LAND.—About 82 acres. 
BUILDINGS.—The main buildings are of sub- 
stantial! brick construction _ Ray truss roofs, 
and the property is moet Ss th the most modern 
Mills and auxiliary oe gga Machinery 
The principal buildings 








per. 
Rolling Mills ... 124.200 
Capping Shop. . 74,800 
Foundry 74,800 
Warehouse No.1 . 19,900 
Warehouse NO. 2... . scene csvscne 11,200 
Warehouse No.3 . 2e0e eyo 
Warehouse No. 4 

TOTAL FLOOR AREA ‘OF MILL ‘ipout 3: 337,200 
FEET SUPER. 


SIDINGS.—Private sidings are laid and drrange- 
ments — be made with the railway company for a 
cusnectio: 

POW ER Ae LIGHTING.—Electric, 
plant on site 

HEATING.—High and low-pressure steam and hot 
air systems. 

WATER.—From public main and stream. 


generated by 





279, Caxton House, "te 
SW 
SALE BY TENDER. 
= so = 
. 
BOARD OF TRADE. 
BY ORDER OF CONTROLLER, TIMBER DIS: 


POSAL DEPARTMENT 


AERIAL ROPEWAY, 


KINGSLAND STATION, HEREFORD. 
To be Sold ser Private Tender, 
P 


the a 5 R pee at KINGSLAND 
STATION, as and where 
TOTAL L ENOTH ABOUT 3 ry MILES. 
or standards, 63 in number, oe 6. to 
S0ft. in height, ng of a iron in sections of 6ft. 
lengths by 2ft. Sin The ropeway is worked 
by a 12 H P PORTABLE. ENGINE. wh which may be 
included in the offer or left out. 

All the spare sections or parts of the ropeway lying 
at Kingsland unloading station or at the loading 
station are inclu 

for above ropeway, with or without engine 
will be received by ACTING CONTROLLER. 
Wellington-street, London, W.C. 2, up to and incl 
ing May 25th, 1922. 

The highest or any offer will not merme °° be 
accepted. 8106 


«. 





Bowagh, Polytechnic Institute, 


BOROUGH-ROAD, LONDON, 3.B. 








Governors will JIRE in September next 
a fatly qualified TEACHER of A’ NE 

~~ Theeastiae and 1), for two or more even- 

Ree ticulars of the appointment may be 

envelope to the undersigned. 
Cc. T. MILLIS, 
8116 Principal. 

niversity College of Swansea. 

grou ONS are TED for the POST 

in CIVIL EN ERING. Salary 

<y ay The (Bo will date from 


particulars may be obtained from the under- 
by whom applications must be received on or 


before May 13, 1922. 
EDWIN DREW. 


7989 





Singleton Park, 8 
April, Toe. 
of eek 
SEWERAGE WORKS. 
TO IRO: 
Prd Corporation ie B to receive TENDERS 
Tect from founders for SUPPL and 


Borough 
ONFOUNDERS. 
DELIVER «Newent. Notts 


so 
CAST IRON ‘PIPES and SPECIAL CASTINGS. oie 
to sansetpes and epee castings will range from 61 
24in., and 80in. =a 
of the 


Quantities 
es A as ag and Se 2h 


King stspeé, Nottingham deposit. of 
cheque), which sum wi wilt b be returned on 
fide Tender and the return of the 





he lowest or any Tender will not necessarily be 


the undersigned on 


H. TALLENTS. 
Town Clerk. 


Sealed Tenders to 
before May 17th. 1892° condensed el 
By 





The Engineer 


PRINCIPAL CONTENTS OF THIS 


ISSUE. 





April Engineering Notes. 
The James Forrest Lecture. 
Steam Turbine Reliability. 


Carels Factory at Ghent. 
(With a Two-Page Supplement ) 


The Action of Cutting Tools. 
Railway Congress at Rome. 
Speed Reduction Gearing. 


Blast Furnace Practice. 





PATENTS AND DESIGNS ACTS, 1007 AND 1919. 


GEAR CUTTING. 
[ihe » Proprietors of British Letters 
118.368 are PREPARED oe 


the PATENT or to LICENSE British Man 
to work it. I 


gears with curved teeth 
Address, 


8078 


“B. Ww. 
111 and 112, * 2. eau 


London, E.C. 1. 





PATENTS AND DESIGNS ACTS, 1007 AND 1919. 
CONTROL MECHANISM FOR TYPE.- 
WRITERS. 

[hel Proprietors of British Patent 

9254 of 1912 are PREPARED to SELL the 
PATENT. or to LICENSE British Manufacturers to 
work under it. It comprises mechanism for aute- 
matically operating typewriters, &c.. in which the 
key lever system is operated by a grooved cylinder 
carrying a perforated control ne, 

dress, 
111 and 112, iaatios- garden, 
London, E.C. 1. 


PATENTS AND DESIGNS ACTS, 1907 AND 
WATER-TUBE BOILERS. 


The Pr Pro prietor of British Letters 


s 5812 of 1913 is PREPARED to SELL 
the PATENT or to LICENSE British Manufacturers 
to work under it. It relates to water-tube boilers with 
seve’ independent circulation tube sets and provides 
for the rapid dissociation of the steam bubb from 
the header. 

Address, 


8079 





1919. 


B.W. & T., 
111 and 112, Hatton-garden, 


8080 London, E.C. 1 





PATENTS AND DESIGNS ACTS, 1907 
TURBINE GOVERNOR. 
TheProp wrietorsof British Letters 

Shey» No. 115,802 of 1917 are PREPARED to 
SELL the PATENT or to 
facturers to work thereunder. 


LICENSE British Manu- 

It relates to the govern- 

ing of turbines or otber engines and comprises mech- 

anism in which the governor is driven through 
variable-speed friction gearing 

ddress, 


AND 1919 


. W. _* 
111 and 112, Hatton-garden, 
Lendon, E.C. 1. 











PUBLIC NOTICES 


PUBLIC NOTICES 





| Great North of Scotland Rail- 


WAY COMPANY. 
CONTRACTS FOR STORES. 
The nt vane ed of the Great North of Scotland Rail- 
way Company are prepared to receive TENDERS for 
the. SUPPLY "of tt the undermentioned STORES for six 
months from ist July, 1922 :-— 


No. of No. of 
Porm. Form. 
Brooms, Brushes, &c. 1 Glass (Plate and 
Canvas, Rope, ' Sheet}, Lamp Chim- 
and Twine ........ 2 neys, &e. ....... 14 
Carriage. Cloth and Handles (Hammer, 
ee so webs os 3 &c.) and Shunting 
urnishings § | Poles ..........+.. 16 
. Hinges, &c.) 4 India Rubber ds, 
Cement and Lime .... 5 Belting. and 
Chamois Skins and - Engine Packing 16 
Sponges ..........- 6| Iron Castings......... 18 
Cotton Waste, Lamp | prenmengsy norpep <a 3 
Wick, 8 Cloths, DT meas eenas eats 
Flennel. &c. ....... 7| Nails, Tasks. “Taper 
ns, ws, an 
Crucibles ............ & Getter Plas ........ oy 
Drysalteries ......... 9) Soap and Candles .... 27 
Files, Steel, and Steel | — (Wood) and 
Castings .......... mm. TDeatinn. Balt 28 
Fireslay, Bricks. Pisa. ad. 
$0100 ow eece «oe 12 se 
owe ers (Carriage. 
Gebveutne Fencing BD: wdGEESs - Hels 2 58 
and Signal Wire ... 13 Telegraph Material... 32a 


Forms of Tenders can be obtained from the Stores 
Superintendent, 80, Guild- street, Aberdeen, on pay- 
ment of One Shilling for each form 

tterns may be inspected at the Stores Depot, 
Inverurie, between the hours of 10 a.m. and 4 p.m. 
from Monday, 22nd May, to Saturday, 27th May. 
inclusive, except on Saturday, lock Noon. they will 


ung be on View Se ee 
Tenders, reed *‘ Tender for Stores,” must be 
lodged with t the y= ahem later 10 a.m. 


on Tuesday, 30th May nex 
Directors do not bind themselves to accept the 
lowest or any Tender. 
T. 8. MACKINTOSH, 


Secretary. 
Company's Offices, 
80, Guild-street, A 
28th April, 1922. 8071 





Mss and Southern Mahratta 


-———— a yt Lie 
e TENDERS for : 


are prepared to 
0 n BOGLE CARRIAGE, ENDERF EAMES 


tre Gauge), 
3 UsBinritaes ~ 4-WHEELED CAR- 
GES (Metre Gauge 
(2) a 9 PAIRS WHEELS. and AXLES 


(3) 955 g TONS STEEL MATERIAL (Pilates, Rounds, 


c.) 
in accordance with the peneieations. which may be 
seen at the offices of the Compan charge for each 
specification is One Guinea, whic will not be returned. 
must be —" — dreamed to the SECRE- 
TARY, not later than 2 
1922, marked “* Tender ‘or Bogie 
frames,"’ or as the case may 
Directors do not bind themselves to accept the 
lowest or any Tender. 
Company's Offices - 
25, 4. Palace-road, 
bet ~ 4 ay 8.W. 1, 
2nd May, 


(Metre 


” 


‘$111 


pp National Baienien’ 8 , hae 
CIATION of the 
ENGINEERING AND ALLIED TRADES. 








Town Clerk's Office, New: 
Avril 20th, 1882 


tities, 
application at the office of Mr. g% ve 


—R. 
1922. 


North- -Eastern Railwa 


-* homo for 
the RECONSTRUCTION of the ROADWAY over the 
High Level Bridge, Newcastle. of 
about $50 tons of steel work, 
10,000 c. ft. of timber, and 1800 s. yds. of wood block 


d to receive 





meer, York, on and after W 


¥. May 17th, 1922. 


FRANCIS DUNNELL, Secretary, 


The work 
40 tons of cast ironwork, 


—The 


TO. BRIDGE BUILDERS. 


8081 
Sus County Council Invite 
—% ows BRIDGE to 

and Clyde Canal at 

= The bridge to be SS by man 
power (two men), and to carry @ live load of st least 
tens over a + # of 21ft., and to have a width 
between parapets of not jess than 16ft. The offer to 
ipetnte Supplying and Erecting the Bridge, the 
also Timber 





1 Tenders. 

must be received by the Secretary, York, not later than 
9am., W The 

not bind themselves to A? the lowest or any Tender. 
York, 2nd b+ 


Directors do 





will 


to the unde: 
— they will be received up to 2 


signed, 
Railway: 


Giam State Ralways. 


OTICE. 
TENDERS are INVITED for SUPPLY 
MOTIVES and TEND 


ERS. 

Specifications and drawings may 
. London, 8.W 

Sealed Tenders, with the inscription * 


Supply of Locomotives and Tenders,” 
wa 


of LOOCO- 
be obtained 


against payment of £2 from oa. C. P. Sandberg, 40, 
Grosvenor-gardens 


* Tender for 
must be for 


at ———. office in Bangkok. 


P.m. on the 15th 


tember, 1922, at which place and hour the Tenders 


1 be publicly opened and 
is reserved to 


is to the best i 
8. 


to reject any or all Tenders and to 
accept any Tender which, in the opinion of the => 
interests of the Siam State 


GENERAL PURACHATRA, 
Commissioner-General. 


Department of State Railways, Bangkok, 
6th March, 1922. 





Gui 





an look the 
gece get ku 
“ Geweral Seoretary. Vietoria, 6.W. 2. 


The lestateta 8 
Borough Council in t 
contractors for the CARRYING OUT of the following 
the Council's 


chapel, 


for Section 

een So duiavend 

Chairman 

No. 27, 

tive deme Othe 8th, re 
ra) a do not _—" themselves to accept 4 
Tender, the acceptance of 


Tender’ is the sanction “o of the Electricity 


Stepney, Borough Council. 


ECTRE SUPPLY. 
A—BOILERS A BOILER- HOUSE 
ACCESSORIES. 
B.—TURBO- ALTERNATORS. CONDENSERS, 
AOCESSORI ITCHGEAR. 


8 AND 8W. 
E 


tation 
MANUF ACTURE, SUPPLY 


TION complete of THREE WATER-TUBE 
LERS. together with CHIMNEY 
other ACCESSORIE: 


ECONOMISERS, and 
ACTURE, aya 
bay 000 


E. 1, of 


neas for each sectio 


5 Ptr: -* form ces 


"Be as the 


subject to 
to the ‘neces 


Municipal Offices 


Raine-street, Old Gravel-lane, E. 1, 
May 2nd, 1922 


K.W 
CONDENSE Rs, 
EAR. 


be! 
. Ww. Wo cranKE. 
Town Cle 


ly Committee of the Stepney 
rom responsible 


and EREC- 


Engineer and Manager, No. Fae Osborn-street, White- 
& deposit of Five 
ts will be returned to 
have been con- 
Additional copies, 


specifications and drawings may be inspected at the 
above-mentioned address by appointment. 
endorsed ‘‘ Tender 


addressed to the 
tes Sup apply Committee at 


obtained 


rk. 


8104 


for a. Dolphin, and 
everything necessary to hand over the bridge to the 
County Council in working order. 

Further details may be obtained from Mr. Donald 
RB. Cox, Road canvevet, 48, Barnton-street, Stirling. 
7 offers should be lodged with the Subscriber, Mr. 

ames Learmonth, County Clerk, Stirling, on or before 
Monday 16th May next. 

The County Council do not bind themselves to 

acoept the lowest or any offer 
JAMES LEARMONTH, 


County Glerk. 
County Buildings, Stirling, 


24th April, 1922. , S031 
5 ae 
oy AY COMPANY, LIMITE 
rectors are prepared to receive TE !NDERS for 
the a SUPPLY of : 
STEEL “MATERI AL (203 TONS), 
as per specification to be seen at the Company's offices. 
Tenders, to the undersigned and marked 
** Tender for Steel Material,”’ are to be lodged not later 
than Noon on Monday, the 15th day of May, 1922. 
For each specification a fee of 10s. will be charged, 
which cannot under any circumstances be returned. 
The Directors do not bind themselves to accept the 
lowest or any Tender. 
By Order a At Boa: 





Bengal and North- Wester n 


rd, 
NEV ILLE, 
Managing Director. 
237, Gresham House, Old Broad-street, 
mdon, E.C. 2, 


28th April, 1922. 8072 
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SITUATIONS OPEN, Page Il. 
SITUATIONS WANTED, Page Il. 
COMPANY MEETING, Page II. 

PATENTS, Page IV. 


MACHINERY, &., WANTED 
Page IV. 


FOR SALE, Pages IV. and VIII. 
AUCTIONS, Pages III. and C. 


PREMISES TO LET OR WANTED 
Page IIL. 


WORK WANTED, Page VIII. 
AGENCIES, Page IV. 
MISCELLANEOUS, Page IIL 


For Advertisement Rates See 
Page 499, col. 1. 





NUMERICAL INDEX TO ADVER- 





TiS CMENTS, Pace XCIX, 


THE ENGINEER 











[SS 
PUBLIC NOTICES PUBLIC NOTICES SITUATION® WANTED (continued) 





he Corpo orationg of Middles- 






BROUGH orpaby-on-Tees 
Tees, having taken over ug tr undertat t 
Imperial Tramways Compan mited three 
boroughs, have FOR SALE J IONS of dD. 
BUILDINGS, MACHINERY PLANT are. 


not required by the Qarpor in com 
the running of the tramway Undertaking 
to the transfer. 


The particulars are as follows ;— 
(1) Buildings utilised by the Im Tramway 
Company for the purpose of generating ricity and 


conseeuing of -— 


neasuring of coptaining $85,610 eub. 


Boiler-house containing 193,031 cub. feet. 
Offices containing 21,546 cub. feet. 
Smokestack of Dressed bricks and lined with 


the Machinesy 


all a--- Zoradatioss | 
A Wharf, 200ft. long tting on the er Tees, 
constructed of pitch pine a an Ted deal, 








With 336 sq. yds. of slag pite’ 

Boundary Was, together mith SS reehold Land, 
upon whieh fate fipings peed and adjacent 
and incident here! A443 426 sq. yds. 
or thereabo: 

The buildings ~ built of best penned brick, the 
power-house being lined with Ppric 
oy rhe Power station is equip with 3 Crue 
Fi Ca Bay 
yb ~~ o 3. phase, 25-cycle, - volt oe ys 
2 Hetary Converters, 25 cyele, wound Ae give 500 
550 volts on D.C. side; Retary Converter Booster, 


Switchboard, Overhead Travel bos Coane, Metor- 
driven Centrifugal Circulating Pump, 8 and 
Wilcox Boilers, evaporation 12,000 Ib.. with Viekers 
Mechanical Stokers; Electric. Moter for driving 
Mechanica) Stekers, Green's Economiser, Coal Bunkers 
. with Avery's Automatic 
Electric Grab . Cables, Piping, Elec- 
tric Lighting Equipment, and other forms of Plant 
and Machinery necessary for a fully equipped Elec- 
tricity Genera! ung Satine 
The whole t of ve. are situate and adjacent to 
Briden.sead. Ly aay maaan (the owe a Brides. 
ver Tees 9 to the west of t iotedte r 
“te re noes ‘the "eee at or near te Ly 
ngs. wien were erected 4! years 
: DuLidin. substantial the Td are 
oF oa order 5 


plant sid ont been kept in Grst-claas 
running order 
In addition to the above is alao for 
(2) Plant and sahiery n the Newport ri Gu 
irre wiyuate in wport-road, in the Porous 


"Single-phase Air-cooled 
Transformers, Centrifugal Pans, Electric Motors, 
Ruitehbogsd G3 penela), and all necessary 


(3) ‘aea” the eee Plant now at Bridge-road 


premises, Stoekto: 
bet dey, et ae , gt is Axle 
Bete, “fiyjaraube 

now 





mrblns * ue Licht, soe 
on a ™ 
AD MA RY 4 
LANT edge LDN saeere. s Xi, a 
near t te 
(2) The LANE an age yd stockton. Sewgon 


(3) The MISCELLANEOUS SEONS or, alter- 
natively, Tenders under head of i, 2 
and/or 3 se; ely. a oy ton ate 

yy 7 a, of sa) = ge 

view can be abta undersigned, to either 
of whom — i Tandem 2 be sent not later than 
May 30th, “ivae. e rs BTaIGy 
lease envelo “Tenders for Tramwegy 
Premises or Plant " ” 
The Ge easine give no undertaking aceept 
either the Mapes or any other Tender or Fenders that 
may be sent f 


PRESTON KITCHEN 
Town Clerk wad Chet to the ways 
Nt tee, , Manieipel Buildings, 
Mi rough 
TE. DOWNEY, | 
te the Stockton 


“ab Degabe doly BaP ce Com- 


4th April, 1922, 7938 





Colgmbe Municipality, Ceylon. 

Q x the 1 ba. 

ean a ee Stag 
Re, aA + ts ee 


Acetate’ Mea the 
sewe . sewage disposal Sad bb 
They fast Gat Mak oT NN rd | a 
be unmarried 


of ApPeipipen'. stmt travelling” vival 


Rs. 909 per ane Tmanent, 
= a ae ‘a tal basis aE of 
cient pro -- ionary service, with gui 
bree first- class passage to Colambe peg Aa on 
voyage. 
Application forms and full details can be obtained 
= the erat 8 London Agents, Messrs. John Pook 
ad Ce urch-@treet, London, who: 
dates should apply before = = 1922. m oe 
. JOSBPH. 





. 
+, 





tT ae Singapore, 





TA 
M rs 8 
grits a SSIST. GAS EN 
und ituti 
have 
on, 5) WES Training as & h 
general all-round experience, i Marbonising 
and Water Gas Plant, both in t d in the 
construction of new works and ‘ inary mainten- 


ance and in distribution. 
The ae eaten tte will on agreement for three 


int pale es 


weil be provided with half salary during the voyage 


salary will be 7290 ra for the 
oli a ih 


aie, for the second, 9 
5 per cent. of the salar mall a. the 


eg plus a temporary Vis 

value of the dollar See — ohiitines and fou 

sterling. For the first year the salary and showense 
would be equal to a as above, — an a 
for as may Pe 

A mapas. stating age and place “a birth, and 
ivi, details of education, training, and experience 
generally, and in carbonising machinery and water 
gas plant, and stating when free, accompanied by 
copies “y~4 of testimonials, and also 

ences, to be lodged with Messrs. C. G. LI 

PEIRCE, MM. Inst. C.E., 180, Hope-street, Glaszow, 
Ageats to the Municipal Commissioners (from whom 
further information may be obtained), not later than 
Tuegday, 16th May, 1 1922. 8103 








\ JANTED, for Healthy Locality in the Far Eas 
First-class ELECTRICAL and MECHANICAL 
ENGINEER (gentleman, age 30 to 35 years). Must 
be psed to workshop control, factory maintenance, 
Babegock and Wilcox boilers, A.G. power station design 
and maintenance. 
¥ approximately £1200 per annum. First- 


clasg passage. Married man not ob 
In first instance apply by letter to P5346, The Engi- 
neer Office P9346 «a 





QCOUNTANT REQUIRED for wast Africa. Age 
not over 35. Thorough knowledge accounts. 
Gog of installing and supervising -—_H- system 

















date sh » energetic, tactful 
H and works e 
t ay wagon works in Uni 
iom ; fevio' wr to consulting ¢ 
tels, iiatitutions, Salary required 
a with pros fy $055. The bs 





) as ica me 1 and Electrical, Age a: 
practical experience, 


si aia eral! 


Es theory Thoroughly Practical. Combined with 
Ld nm steam, oil, et I machinery, 
@hgineer t 

“kno: e t ‘dethttesicie "DE. 
SIRES APPOINTMENT abroad or home.—Address, 
P5340. The Engineer Office. P5340 B 


|e we =. SEEKS roast 9 aS ASSISTANT : 


yre works, 4 ype engines, 8 y 
D.O., 2 yrs. technical training. —Address, P5348, The 
Engineer Office, P5348 











a, 32. Extra ist Class B.O.T. Certi . 
» a practical experience with all nds 
23 machinery, boilers, Diesel, semi-Diese 


oil fuel burning, refrigeration, electrigity, 
SEEKS POSITION at home or abroad.—Add . 
P5362, The Engineer Office. P5362 B 





Pees . a. sy). Phpee Technical, C€om- 
% pas ESD printing, ru ro 
and general Ao. ty good education, adaptable 
lay tive, energetic, enthusiastic, diplomatic ; £3§0.— 
Address, P5331, The Engineer Office. P5331 B 
millwrighting, present sit. 


Forte ER 36), 
new | ag Se ey! 3 ¥ Works 


ineer.  iddress! P5285, The Engineer O 
P5285 w 


NG PER, 20. 6 ~¥ ’ xperience, Willing to 
E Gane Lks PEGINERE or TRAVELLER 
for an engineering firm; well up tools, jigs, mill- 

ting gear, and oil engines.—Ad P5286, The 
Engineer Office. P5286 B 


20 Years’ Experience General Bngi- 








steamers’ running accounts ¥ cbt “ants for 
engineering and repair oa +p Fe 

previous experience, and salary desired, 246, e 
Engineer Office. P5246 a 





§SISTANT ENGINEER REQUI ortuga, 
Must have experience 
Hydrographic Surveying, FL, oe 
have mechanical train‘ 
guese or s&s —Apply ter, ae 
ti Dr. J. 38. OW ENS. 47, Victoria-street, 
London, sw. x 8089 A 


a 


Kal “pee: 





) Ow with Extensive Knowledge 
of Storage and H Grain. 
Must have had experi di 
carrying out large contracts. nowledge 
of foreign requirements essential. Expe- 
rienced in negotiating ga gk — 


abroad. s wo by a 
pects.— Box 580, vi figs 88 84, 
Queen Victoria-street, B= 4 .¢ 


8025 a 





r= of TIMBER MERCHANTS and SAW 
TIONS to Po in ere NAG) invite APPLICA- 
hoes ERSETIGS of MANAGt RG + 


Applicants should give full particulars of expe- 
Pere St EA ER 


ability. 
Address, 8083, The Engineer Office. 8083 a 


si ah Pad, | 


orb sort secre 
rie eae eat dress, ae eaen 


oat ue 
Try. a 
une DEAUGHTSMAN RBEQUIRER : 
Hefsigerating Machinery and Marine Aaxiliaries- 


age, experience, and salary required.-—Ad 
ease. The Engineer Office. 8086 A 


EADING UGHTSMAN BEOVIRED om 
DIATELY vie large manufacturing 
all classes of work. Muat be Geonstomned | oy Km, 
en own initiative. State particula 
experience, and salary required.—Address, P5365. 
Engi Office. 





Wie DRAUGHTSM 











P5360 4 





Municipal Council, €o} 
The Town Hall, Colomhe, . 
March, 1922. 8082 





Corps oration of Ca'cutta. 


Promnwre OP Serve BNGINEER, 
pal ayia ORK 
z 1. APPLICATIONS are revives for the POST of 
ESEQUTNE EN INEER. Waterworks, Calcutta. 
The salary of the enpoin usi 
allowances (éxcept motor rad allowance of Rs. 100) 
is Rg. 1000 to 1500, according ° Guelideations and 
experience, The post is for a period of five years. 
3. The person appointed will be Sane to 
motor bag 0 for the upkeep af ch be the co em 


will pay him an allowance of 
cost of a motor car will, if med, be pavensed by the 
nh monthly instalments 
mortgaged 


Corporation and recove 
spread over 8 yeare, on the motor ear being 
to the Corporation. 

ointmen the Provident 
Fund, leave, and other Sit" les tt ry Corporation 
and may be terminates, at time by six months’ 
notice on either side. The Providew t Fund ‘und contribu 
tion is 8} per cent. of th the ately salary and an 
equivalent amount is contributed by Corporation 
and the fund accumulates at compound interest. 

5. The selected candidate will be required to devote 
his whole time to the duties of his office and will not 
be allowed to take up any outside work. He must 
reside in Caleytta. He will be liable te removal during 
the term of his office for misconduct or neglect of or 
incapacity for his duties. He will be required to 
submit to a medical examination before joining his 
appointment. 

The Corporation will pay Bis passage (tet class) 
omm aK Calcutta, but he must refund the 
amount 8a eny t hin two 
years from +, 5. f Pie ese up his BAY appoint ment. 

uired ta tment 
about the ist Gots rT, 1028, at wit WS. if-pay 
for the period occupied by the journey 

8. Preference will be given to candidates who are 
members or associate members of the Institution of 
Civil Engineers or k \ of a 
University, and #. had waterworks experience, 
especially ip regard to mechinery and 
modern methods of waste prevention. 

9. Candidates are to state their age, qualifications, 
and experience 

10. Applications will be oouives in England up to 
wet —_ June, 1922, a . 
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BRRO.CONORETE —SPECIALIST ENGINBER, 
with wide and varied cupentenee in handling 
design and ey 1 -y (bridges, buildings, dilos, 
harbour works. &c.), is OPEN for et oy ~ NT, 
1. | Rngiana or ébroad.—Address, P5326, Engineer 


COMPANY MEETING 


> 


British Electric 
Transformer Co, 


LIMITED, 


PRUDENT PLANNING 
FOR | 
GOOD AND BAD 
TIMES. 


Pan 19th Ordinary General Meeting of phe Cuupany 
was held at Winchester House, B.C., on Tuesday, May 
2nd, 1922, Mr. A. F. Berry, the Chairman, presiding. 

In moving the adoption of the repert and accounts, 
the Chairman compared the items in the accounts with 
those of the previous year, the principal point being 
the addition of £47,000 to the Freehold Land. Buijd. 
ings, Plant, Machimery, &c., the bulk of which repre. 


sented new plant and gaehinery installed during the 
past year, The loan on Mortgage and Interest accrued, 
amounting to £31,851, had disappeared from the 
Balance Sheet as being paid off im fall. Of the avai). 
able cash £68,536 had been Invested and such invest. 
ments had singe beep gold, the money realised being 
re-invested as opportunity afforded, so that it could 


be readily used whea requiged for mapufactyring pur. 
poses. The general charges on Profit and Loss Account 
were £10,500 more than the previous year, but Gross 
Profit on trading had increased by £460,000 and Net 
Profit by over £21,000. Out of the available balance 
of £97,504 they were able to pay for the fourth year 
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Foorry MANAGER DESIRES CHANGE. Sound 
practical experience, mfident, best pospible 
results.—Address, P5360, The Engineer «oe 
53: B 





EAVY¥ QIE ENGENES.—Thoroughly Experienced 
DESIGNER of both two and four-cycle types, 
and marine, is OPEN to ACCEPT ENGAGE- 

MENT with first-class firm; would undertake to 

design either type for & wishing to take up this 

ify. pepaces. —Address, P5353, The 
ngineer Office. P5353 B 





N ACHINE SHOP SUPERINTENDENT, 14 Years’ 
8 malt position with well-known motor com- 
oaye. iy alive a = up-to-date methods for pro- 

io: hie mees; proved abilities; age 

41.—J. F., Brook ion Fordham, Colchester. 

P5358 B 


Peck EROIXEER. DESIGNER, Diseng 

experience, mechanical and struc- 
tural, DESIRES POST, or can privately Undeftake 
Designs, Drawings, Tracings, Quantities, &c. All 
classes motive power. wide range plants handling 
materials, machines and structures generally, pipe lay- 
outs. Experienced works and drawing-office organisa- 

aad management.— Address. . 


Office. 5361 B 
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NGIVEER FOREMAN REQUIRED in Chemical 
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and repairs of Plant and 
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SITVATION® WANTED P5263, The Byginger P6 
BR §f TION KE ith B enee UNIOR DRAUGHTSMAWN (21) eaouuee SIPUA. 
A* EEE Saas wileoss “A Ith Bx perien of de a; et experience in genetal engineer- 
urbines an with all | ing, furnace eadkredies. and mech a dens; good refs. 
auxiliary p and boller. good and prac- | —M. C. 8., 205, Links-road, Streatham-road, 8.W. 17. 
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AN ANY ENGINEER HELP ?}—-ADVERTISER 
(82), B.Se.. A.M.I.E.8., married, 11 years’ prac- 
experience, and . used 
jee will ACCEPT any reasonable ‘PER. 
—- Address, P5252, The —° 
2B 
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im ion a Dividend of 19 per cent, plus 2) per 
cent. benus and te carry forward £12,708. This was 
the 19th Annual Meeting. and none of the previous 
years had shown anything so good. 

The Chairman eoptinued : 

We have been, and gre going, through times of such 
difficulty of late, that I cannot help feeling that the 
time may not be distant when the stpong confidence f 
the Shareholders will be needed to help us tide over 
the one or mere years during which it may be impos- 
sible te produce the splendid results to which we are 
by now tomed and theref: expect. 

To-day it would have been pleasant to say nothing 
but those things that please. 

We have. however, at the Annual General Meoting, 
always endeavoured to give to the Sharebeliers aw 
much information as we could, and where it has bees 
im any way possible to forerast resulta we bave 
endeavoured to do so. You may remember that last 
year we started with 50 per cent. more work in band 
(in money value or 30 per cent. more in horse-power) 
than we had at the beginning of 1920. This year we 
started with roughly 60 per cent. Lass work ip hand 
tealeulated in berse-power—it would be still wonse 
in money value) than we bad at the beginning of 1921, 
This work in hand will not carry with it the same 
ratio of profit which we looked forward to at our last 
year’s meeting. 

The difficulties due to this abortage of work, magni- 
fied as they are by strikes pnd jock-out troubles, 
cannot be overlooked. 
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APRIL. 


‘Marine Motors for Lifeboats. 


In his paper on “ Marine Engine Design as 
affected by Lifeboat Conditions,” read before the 
institution of Automobile Engineers on the 13th of 
the month, Mr. E. F. Evans stated that the marine 
engine has always been, and still is, the Cinderella 
of the motor industry, and that with due regard to 
the significance of the statement, there is no British 
marine petrol engine on the market even to-day. 
By a marme engine, Mr. Evans means one that em- 
bodies in its design and construction the main essen- 
tials of the type. This statement, we believe, has 


been received with mixed feelings by marine motor | 


manufacturers, but, nevertheless, there seem to be 
grounds for Mr. Evans’ opinion, and in the discussion 
which took place after the reading of the paper, 
several members spoke in support of the views put 
forward. The demands put upon engines for lifeboat 
serviee are particularly severe and exacting, and the 
history of the development of the motor: lifeboat 
shows that mechanical and electrical defects have 
been discovered and gradually eliminated. Apart 
from such essential factors as strength of crank shaft 
and stiffening of crank cases, thrust bearings and 
reversing gears, we gather that the main troubles 
have been defects in mechanical and electrical details, 
and thet the standardisation and perfecting of parts 
in themselves small, but none the less important, 


would go far to remove the troubles which have been 


experienced. The only serious mechanical weaknesses 
which still survive are those connected with the 
thrust bearing and the reversing gear, and after trying 
a great number of gears, the Lifeboat Institution has 
designed its own gear, which is embodied in its latest 
engine. The application of the internal combustion 
engine to lifeboat service has shown that, as far as 
equipment the article 
quite inadequate, and detail by detail the special 
equipment necessary has been designed. Such parts 


is concerned, commercial is 


petrol cocks, semi-rotary pumps, 
gauges, electrical instruments, and lamp 
holders, and high-tension leads. We learn that a rust- 
proof and water-tight gauge has still to be found, and 
that the latest practice of the Institution is to enclose 
all gauges, instruments and switches in an enclosed 
frame with @ carbide capsule to keep them dry. 
Although the standards of the Lifeboat Institution 
are high and its requirements do not justify the 
manufacture of these parts in quantities, yet parts 
complying with this high standard would undoubtedly 
find appreciation among the many users of the marine 


have included 


pressure 


petrol engine. 


Electricity for Agriculture. 


SEVERAL new co-operative societies have, 
during the past month, started upon the construc- 
tion of electrical generating stations for the distribu- 
tion of energy in the rural districts of France. The 
way in which the movement is extending in favour 
of the general electrification ofthe country is one of 
the most remarkable phases of modern progress. 
It is the direct outeome of the high cost of fuel and 
the scarcity labour, and the situation of 
agriculture has now reached a stage when something 
must be done to employ labour more efficiently and 


of farm 


more economically, So numerous are the co-operative 
societies that avail thumselves of the State subsidies 
for laying down electrical generating plants, that 
the Government has deemed it advisable to appoint a 
Commission to prepare a programme for general 
electrification, the idea being to propose methods best 
suited to the varying conditions that exist throughout 
the country. In some cases barrages are constructed 
lakes at high 
altitudes are utilised to provide the necessary head 
ol water, 
ot 


across rivers; in others, situated 
Even streams are employed for the driving 
Where water available, 
the co-operative societies put down electrical gene- 
rating plants for supplying current to members and 
also to the communes, which often contribute to the 
cost of installation. Some co-operative plants that 
have been running for more than a year have given 


results that justify the hope of success in others. 


small turbines. is not 


In addition to these co-operative ventures, which | 
usually supply local needs, there are the big com- | 


panies that construct huge installations for utilising 


the water power of the Alps and Pyrenees, as well | 


as of rivers like the Rhone and Dordogne, while in 
the colliery districts of the Nord and the Pas de 
Calais, generating stations are being installed for 


(delivering current under very high potentials over | 


long distances, the distribution over these areas being 


effected by co-uperative societies, which lay down | satisfactorily flown for half an hour by the builder's 


| their own transformers and mains. At no other time 
has there been, so much actiyity. in electrical develop- 
ment, and it is due to the absolute necessity in France 
of economising fuel and assisting in the development 
of rural districts, which are being rapidly depleted 
of labour as the result, partly, of the abandonment of 
the eight hours’ day in the agricultural industry. 
Men are therefore being attracted into the industrial 
centres, where they work fewer hours for a higher 
remuneration. The only way to counteract this 
exodus is to industrialise agriculture. 


The Institution of Naval Architects. 


THE spring meetings of the sixty-third 
session of the Institution of Naval Architects, held 
during the first days of the month, under the able 
presidency of his Grace the Duke of Northumberland, 
were marked by a freshness and enthusiasm which 
speaks well for the future of the shipbuilding industry, 
in spite of its present unsettled and depressed state. 
Sir Westcott Abell’s opening paper defined and 
enlarged a broader conception of British sea power 
and enumerated some of the economic factors affect- 
ing the present unstable conditions, showing how 
the problem of sea power might be more or less 
scientifically studied. This year’s papers were, on the 
whole, well balanced, both the scientific aspect. of 


naval architecture and the more practical problem of 
marine engineering receiving equal attention. Early 
in the session the papers of Dr. Smith and Mr. J. 
Wilkie on the double-reduction gears in the ss. Mel- 
more Head provided the basis for a very full and 
comprehensive discussion of turbine reduction gears. 
| Later, Mr. James Reid discussed the possibilities of 
further economy in the marine boiler, and a very 
practical outcome of his paper was the proposal that 
a joint committee of the Institution of Naval Archi- 
tects and the Mechanical Engineers and the Civil 
Engineers should meet to revise the two standard 
forms of data for boiler trials drawn up some years 
ago by the Institution of Civil Engineers. It was felt 
that if a distinction were to be drawn between the 
furnace efficiency and the efficiency of heat trans- 
mission, a great advance would be made and the 
causes of the various losses and gains of efficiency 
would be more clearly stated. Mr. James Richardson, 
in discussing the application of Diesel machinery to 
single-screw motor ships, described in detail the 
Beardmore-Tosi engine as installed in the Pinzon, 
and at the close of his paper Mr. D. B. Morrison 
announced that his firm—-Richardsons, Westgarth 
and Co., Limited—-had placed at the disposal of the 
Admiralty, the Institution of Mechanical Engineers 
and the Institution of Naval Architects a Diesel- 
engined ship for the purpose of tests. The president’s 
appeal for further vessels has now been responded to 
by other owners and engine builders, and it is hoped 
that a series «f trials will be arranged which will 
provide valuable comparative data. At the close of 
the session Mr. R. W. Dana remarked that the present 
year is the twenty-first year of his secretaryship, 
and wecongratulate him upon the continued prosperity 
of the 
spicuous success. 


Institution, which he serves with such con- 


: Aeronautical Accidents. 


of 
the number of aeronautical accidents which occurred 


THE month was conspicuous by reason 


during its course. Chief among such disasters were 


the collision on the London—Paris airway and _ the | 


Brooklands, which Sir Ross Smith 
lost his life. The collision occurred on the afternoon 
of the 7th, and involved a British D.H. 18 machine 
belonging to the Hire Company, and a 
Farman Goliath, by the Grands Express 
Aériens, of Paris. The British machine, piloted by 
Mr. R. E. Duke, on its way to Paris carrying news- 
papers, met the French machine, piloted by M. Mire, 
near Thienloy St. Antoine. A light rain was falling 


at the time, and visibility was bad, with low clouds. 


accident at in 


Daimler 
owned 


The two pilots appear to have failed to see each other 
before it was too late to avoid a collision. The right- 
hand wings of the machines struck, and were torn off, 
and both craft fell to the earth in flames. The 
pilot and cabin boy of the British machine, and the 
pilot, the mechanic and the three passengers on 
board the French machine were all killed. The 
disaster, the first of its kind on the route, undoubtedly 
represents an extraordinary mischance and a matter 
calling for improved rules of navigation and their 
more rigid enforcement, It need not be set down as 
an example of the ordinary risks attending mecha- 
nical flight. The accident to Sir Ross Smith occurred 
on the 13th during his first trial flight on the Vickers’ 
amphibian methine on which he, Sir Keith Smith 
and Mr. J. M. Bennett proposed to attempt a flight 


round the world. The machine had previously been 








test pilot. There can, we think, be no doubt that the 
spinning dive, in which it crashed to the earth from 
a low height, was preduced by the pilot’s lack of 
familiarity with the control of aircraft of the flying 
boat type, combined with a want of recent flying 
practice generally. Sir Ross and Mr. Bennett, who 
accompanied him the fatal flight, were both 
killed. 


on 


The International Railway Congress. 


Tae ninth Congress of the International 
Railway Association, at which over 500 delegates 
reported in five sections—({1) way and works, (2) loco- 
motives and rolling stock, (3) operation, (4) general, 
and (5) light railways—opened in Rome on Tuesday, 
the 18th. On the 19th it began the consideration 
of fifty-five reports on twenty-one selected subjects. 
The more important reports on all the engineering 
questions were summarised in our issues of March 
3ist, April 7th, 14th and 21st, and in the respective 
sections the “ conclugions " of the various reporters 
on these and the remaining subjects were discussed, 
and then approved or amended. In most cases this 
work was soon done; for instance, the question of 
construction of the road bed and of the track in 
Section 1 and of bogies, axles and springs of loco- 
motives in Section 2, were disposed of in one morning. 
Electric traction, on the other hand, took up four 
sessions, and had to be closured at noon on the 
Monday. This last subject and light railways drew 
the biggest attendances, but in the discussion of the 
latter it was clear that the light railways in the minds 
of English-speaking representatives were considered 
as “‘secondary”’ lines by the continental delegates, 
and some confusion was the result. The recommenda 
tions of the sections were reviewed by the Congress. 
sitting in general meeting, on the afternoons of the 
26th and 27th, and the whole of the proceedings came 
to an end on the morning of Friday, the 28th, when 
it was decided, on the tawitation of the Spanish 
Government, to hold the tenth Congress in Madrid 
in 1927. 


French Colonial Development. 


visit of the President of the French 
Republic to Morocco during the month marks a 
definite advance in the development of the vast 
colonial domain in North Africa. For than 
three years past, the new French possessions have been 
organised and large sums of money have been spent 
upon engineering works of all kinds. Wharves are 
being built at Casablanca and docks at Dakar, in 
Senegal, which is to become the most important 
port on the west coast of Africa. Railways are being 
constructed and roads built for communication with 
the interior, while the railway system of Morocco is 
being linked up with that of Algeria. 
the beginning of a vast programme, which is to com- 
prise irrigation works of a particularly ambitious 
character, whereby West Africa is to become a great 
producer of cotton, cereals and other commodities 
required by the Mother Country. Africa is regarded 


Tae 


more 


This is only 





as an extension of France, with which communica- 
tion must be preserved at all costs and under all 
circumstances, and this view ‘explains the deter- 
mination of the French to create a sufficiently power- 
ful fleet of submarines and light cruisers to keep 
belligerent vessels off the sea route. Africa is to be a 
reservoir of troops, but it is not inexhaustible, for one of 
the difficulties being met with in the development of 
the Colonies is the insufficiency of labour. The natural 
resources of the French Colonies therefore can only 
be utilised with the aid of the engineer, who will have 
to supply everything necessary for transport, as 
well as tractors, with suction gas plants, cultivating, 
decorticating and other machinery. A great deal 
of immediately productive work will have to be done 
to provide some return on the huge expenditure con 

templated for colonial public undertakings. 


The New Cunarder Samaria. 


Tar 
went on her trial trip on April 8th, is one of the post- 
war fleet of new passenger-carrying vessels which are 
being constructed for Transatlantic service. Although 
neither so large nor so fast as some of the company's 
pre-war vessels, the Samaria is supplied with all the 
latest improvements in propelling machinery and 
passenger accommodation. She is constructed for a 
maximum speed of 16 knots, has @ gross tonnage of 
20,000, and will accommodate nearly 2600 passengers. 
She was built by Cammell Laird and Co. at Birken- 


new Cunard steamer Samaria, which 


head, and is the largest ship of the type ever con- 
structed on the Mersey. She has twin screws, driven 
by Brown-Curtis turbines and double reduction gear- 


ing. Her boilers are vil-tired on the Wallsend-Howdyn 
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system, and all her auxiliary machinery is operated 
on the electro-hydraulic system. In addition to the 
Samaria, the new one-funnel Cunarders, the Scythia 
and Albania, are already in the service ; the Laconia, 
Andania, Antonia and Ausonia are approaching 
completion, and the Aurania, Ascania and Alaunia 
are still under construction. These new vessels 
possess the qualities that appertain to great ocean- 
going steamers—steadiness, stability and luxurious 
equipment. The turbines of each develop collectively 
13,500 horse-power, and the entire machinery space 
with fuel bunkers is about 40 per cent. less than that 
required by pre-war ships of practically similar 
dimensions, power and speed. Most of this economy 
of space results from the adoption of oil fuel. It 
means more room for passengers, and should result 
in greater profit for the owners. 


The Labour Troubles. 


Dorie the month matters in the engineer- 
ing industry went from bad to worse. When April 
opened the lock-out of members of the Amalgamated 
Engineering Union had been in force for a couple of 
weeks, but there was still hope that the numerous other 
unions, covered by three groups, could be kept out 
of the trouble. Negotiations between representative 
employers and representative trades unionists were 
carried on continuously, and at one time—April 4th— 
it was thought a solution of part of the trouble had 
been found. Se good was the prospect that the 
employers suspended the lock-out notices against the 
unions otber than the A.E.U. till May Ist, and the 
discussion of a long draft agreement was begun. 
Progress for a time appeared to be satisfactory, but 
unfortunately the efforts to find a solution broke 
down completely on Good Friday, and a rupture 
became inevitable. The employers a few days later 
took steps to restore the notices that had been post- 
poned, which, therefore, came into force on Tuesday 
last. They expressed, however, their willingness to 
employ any men who would subscribe to the terms of 
the memorandum which had been under discussion 
with the unions. On their part the unions approached 
the Parliamentary Labour Party, which, on the 
reassembling of Parliament, requested that an Indus- 
trial Court should be set up to investigate the whole 
affair. The Government consented, and on the 27th 
Mr. Chamberlain announced that Sir William 
Mackenzie, Chairman of the Railway National Wages 
Board, would be President of that Court. Whilst 
things were going ill in the engineering trades there 
was a better movement in the shipyard strike, and 
as a result of a renewed conference, the union repre- 
sentatives expressed their willingness to recommend 
the members to accept a reduction of 10s. 6d. per 
week from the date of resumption of work, followed 
by two further reductions of 3s. each, one on May 17th 
and another on June 7th. 


Automatic Train Control. 


THE report of Major Hall, of the Ministry 
of Transport, on a collision which occurred early in 
the morning of February 6th in the Summit Tunnel 
of the Lancashire and Yorkshire section of the 
London and North-Western Railway, was issued on 
the 8th of the month. A goods train of ninety-one 
wagons—twenty-four loaded and sixty-seven empty 

became divided where the gradient in the tunnel 

1 mile 1125 yards long—changes from 1 in 330 
rising to 1 in 182 falling, and fifty-two wagons and a 
20-ton brake were left in the tunnel. Into them a 
passenger train ran, but not, as might generally be 
supposed, as a consequence of the section being 
incorrectly “‘ cleared” on the arrival of the first 
portion of the goods train at the box in advance. The 
presence of the passenger train in the section was 
brought about by the home signal and the starting 
signal at the box in the rear being frozen in the 
** off’ position. The day in question was a Monday, 
and the signal box had been closed for twenty-four 
hours, with the signals necessarily lowered. T ere 
had been a sharp frost during the night, and the signal 
connections had become frozen. The goods train 
had passed whilst the signal box was closed. On the 
signalman going on duty, he restored the levers 
working the signals in question, but failed to notice 
that the signal arms had not responded. The driver 
of the passenger train saw the signals at “ clear” 
and proceeded. Where the report is of special in- 
terest is that Major Hail brings this matter within 
the purview of the Automatic Train Control Depart- 
mental Comittee. He then observes: “Cases of 
this kind, however, which are not attributable to 
enginemen’s mistakes, can also be covered by a 
system of control at stop signals, the action of which 
depends not only upon the position of the signal, but 


Steam Turbine Reliability and 
Design. 


No I. 


circumstances warrant. 


becomes of much less importance than economy. 


reliability as well, it is hard to see why price should 
figure as greatly as it often does. It is mainly owing 


reduce their own first costs of manufacture by the 
production of a smaller unit for the same power that 
has consistently forced up the speed of rotation to a 
point which, as regards the turbine, is beginning 
very seriously to affect the trend of design. The 
principal element affecting the first cost when the 








depends on the overall dimensions—which, in turn, 
are governed by the revolutions demanded by the | suction pipe. 
generator and by the thermal conditions of opera- 
tion—the first cost of the turbine does not, as a | 
rule, exceed 8 or 10 per cent. of the total capital | effect either when warming up or under change of 
cost of large stations, and consequently generally 


—= 


entirely eliminated, it is, nevertheless, much less 
frequent than of yore, and there are very many engi. 


| neers indeed to-day who have never even seen a bad] 
| stripped Parsons’ turbine in spite of the colossal 
| horse-power at work. 
| always present we would remind our readers by the 

Durinc the last decade or so the design of steam | photograph which we reproduce 
turbines for power station work has developed | shows the minute globules into which blades can hg 
entirely in the direction of maximum output at the | ground and melted in the case of a bad strip. The 
highest possible revolutions. The main factors which 
influence the choice of unit continue as before to be, 
in order of importance, reliability first, followed by 
economy and first cost in such proportions as the | recourse to machine tool operations. The air pump 
Now, while the last-named | valves generally suffer in a case like this, the débris 


That such a contingency jg 


herewith, which 


| relatively light nature of the blades, however, pre. 


veuts material damage to the cylinder, and the 
trouble is almost always readily repaired without 
passing right through the condenser and air pump 


These blading troubles were caused mainly by :— 
(a) Distortion of cylinder, due to temperature 


load conditions when the automatic by-pass admits 
steam of initial temperature at an intermediate point 


Economy, be it remembered, affects the first in the cylinder, or to stress occasioned by the thrust 
cost of both boiler and condensing plant, and | of the steam or pull of the exhaust pipes, or to the 
consequently in view of the salient importance of | weight of superposed or attached valves. 


(6) Distortion of rotor due to unequal temperature 


| effect when warming up or under changes of load, to 
to the competitive desire of different builders to | sag of rotor or whirling when the rotor is passing 
| through the critical period, or to local deflections of a 
| weak rotor caused by centrifugal stress. 


(c) To insufficient blade tip clearance. 

(d) To foreign matter passing into the turbine. 

(e) To excessive longitudinal stress on the blaces. 
(f) To the continual heating and cooling loosening 

















limits as to speed and steam conditions are fixed is 
the number of cylinders employed, and to a growing 
extent it is this feature in large steam turbine design 
which is now so intimately bound up with those of 
reliability and economy. The relative value of these 
qualities is best judged by considering them in con- 
junction. Satisfactory economy and low first cost 
are useless without reliability ; reliability and economy 
form a very strong combination indeed ; good reli- 
ability and low first cost are most likely to be obtained 
only at the sacrifice of thermal economy. Where 
both load factor and cost of fuel are high this sacrifice 
can hardly be accepted. It is curious that in order 
of merit the most important factor takes longest to 
determine ; first cost is settled immediately. This 
fact has had no little bearing on the question of the 
adoption of different types of machines. 

It is impossible to consider properly these funda- 
mental considerations in relation to modern designs 
without reference to their development over a con- 
siderable number of years. As is well known, the 
first turbine to be adopted extensively in large units 
was the Parsons’ type ; equally notorious is the fact 
that numerous breakdowns occurred through the 
stripping of blades. That the Parsons’ turbines 
showed greater economy and lower first cost than 
were obtainable with reciprocating machinery was 
indisputable; it cannot, however, be denied that 
the standard of reliability which was revealed in 
the first stages of its development, during which period 
there was little or no adequate comparison possible 
with other types, was distinctly tarnished in the eyes 
of station engineers by the early troubles which arose 





also upon that of the controlling lever in the frame.” 





with blading. Although this difficulty has not been 





TURBINE BLADING DESTROYED BY A BAD STRIP 


the blade packing pieces, or to difference in expansion 
between packing pieces and rotor causing the former 


to rise in the grooves, or to the binding wire breaking, 


or buckling. 

(7) To vibration in blades of responsive lengths. 

Most of these causes apply with equal force and 
have been the cause of similar damage to turbines 
of other than the reaction type. 

The remedies which have been gradually success- 
fully applied are as follows :— 

(a) Stiffer, simpler, and more symmetrical design 
of cylinder castings, coupled with greater care in 
warming up and provision for greater flexibility in 
attached pipes. Removal of weight of valves, <c., 
off the main casting. In larger units the use of 
separate high-pressure and low-pressure cylinders. 

(6) Improved methods of starting up ; stiffer rotors ; 
rotor designed so that the critical speed shall be 
well above the running speed. 

(c) Blade tips thinned so as to give smaller 
rubbing surface in case of contact. 

(d) Is common to all turbines; clean steam and a 
good strainer are required. 

(e) Adoption of heavier blade sections. 

(f) Greater care used with caulking pieces; the 
introduction of “ rosary” blading; the use of steel 
packing for very high temperatures. 

(g) Greater care in balancing and heavier blade 
section adopted. Vibration obviated by attention 
to position and number of lacing strips. 

Besides these improvements to blading, which 1s 
the main feature affecting reliability of the reaction 
turbine, many others have been introduced, such a» 
exhaust end balance pistons, cooling of bearings, 
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lubrication details, modified glands of governor gear, 
&c. &c., most of which are now common to all types of 
machines. Generally speaking, with these remedies 
to the earliest defects—and it takes some time in 
service to prove them—the reliability has been very 
greatly increased and large high-speed sets have now 
been run for many years without giving the slightest 
trouble. It is accidents which catch the eye and 
eause comment; the large number of thoroughly 
satisfactory units attract little public attention. It 
was, however, the frequent recurrence of the blading 
trouble many years ago which gave the impulse turbine 
its great opportunity. The latter, moreover, though it 
could not attain the thermal efficiency of the reaction 
type, could undoubtedly be cheaply produced, and 
at that period, when the average thermal range and 
also the load factor were much less than they are 
to-day, the economical difference was of relatively 
less importance. In the course of the last eight or 
ten years, however, pressure, vacua and superheat, 
and percentage time in operation have been so 
greatly extended in range that a very different com- 
plexion has been put on to the design of large units, 
and to-day it is useless to deny that turbine manu- 
facturers and power station engineers are faced with 
a particularly interesting problem in design. When, 
in 1905, a 5000-kilowatt unit running at 1000 revolu- 
tions per minute was a very large high-speed machine, 
to-day at least 3000 or 3600 revolutions per minute 
would be adopted for that output, and units of 15,000 
to 20,000 kilowatts running at 1500 revolutions per 
minute are now common in this country. A large 
number of 12,000-kiluwatt two-cylinder Parsons’ 
turbines running at 2400 revolutions per minute have 
been installed and are the machines of highest thermal 
economy in Great Britain. The largest unit in the 
country is the 30,000-kilowatt, 1500 revolutions per 
minute set supplied to the Rotherham Corporation 
by the B.T.H. Company. In the United States 
single cylinder units of 35,000 and even 45,000 kilo- 

y installed. These great powers and 
the high vacua now adopted involve enormous 
volumes of steam at the low-pressure end, and, with 
the inevitable reduction in diameters caused by the 
continual increase in speed of rotation for reasons of 
first cost, they are becoming increasingly difficult 


watts are widely 


Taste I The Developme 


Blade Dia- Height Thermo-dynamic 
Kilo- Installed speed. meter of Total Thermal efficiency. 
Date. watt R.p.m at. ——_—— ——-| of law- last heat K. | efficiency. ————__————_ 
output First Last pressure blade. | drop. Actual. Cor- 
row. row. drum, rected. 
f.p.s. f.p.s.. Inches. Inches. 

1907-10 3500-5000 1200* Carville 27 — — 403.0 180 — 65.0 —_ 
1912 6000-8000 1000 Lots-road - 325 66 8 369.0 ae 23.31 71.8 72.26 
1913 25,000 750 Commonwealth Edison, 135 «345 86 19 408.0 220 25.29 77.3 77.5 

Chicago 
1915 15,000 1000 Lots-road, Chelsea 174 393 75 15 403.0 205 23.31 71.8 72.26 

1916-20 11,000 2400 Carville 230 ©4578 47 8 460.0 | 330 25.41 73.1 71.32 

1920 12,000 | 2400 230 47 8 20.0 330 24.67 75.2 73.23 


Dunston 


* Single cylinder, 


to handle economically unless a two-cylinder turbine 
design be adopted. 

While the general tendency is always towards the 
greatest output at the highest speed, it is not on 
account of any electrical advantages that the pace has 
been forced. In fact, there is a distinct falling off in 
generator efficiency compared with that of the older 
lower speed sets and no reduction in cost of con- 
struction; but the advantage in increased turbine 
economy and reduced size, and hence first cost of 
turbine, completely outweighs it. Practice has 
recently crystallised into two main types of big 
machine: the original Parsons’ type and that of the 
single-row pressure-compounded velocity wheel in 
series, as originally developed by Rateau and Zoelly. 
By far the largest output of big machines has latterly 
been by the more numerous builders of the latter type, 
amongst whom the General Electric Company, of 
Schenectady, the A.E.G., of Berlin, the Metropolitan- 
Vickers, and the B.T.H. Company may be mentioned. 
The manufacturers of the pure Parsons’ type have 
become more restricted and are now mainly repre- 
sented by the parent company at Heaton and the 
Westinghouse Electric Company at Pittsburg. 

Kor given steam conditions the efficiency of the 
turbine depends on the transference of the kinetic 
energy in the steam to the rotor, minus those losses 
common or peculiar to the turbine type, such as 
bearing and mechanical friction, power absorbed in 
driving oil pump, &c., steam friction losses and 
leaving losses at the last row of blades. For a given 
overall heat drop a rough but closely approximate 
measure of the ratio of blade s to steam speed 
on which the blading efficiency itself depends is given 
by the sum of the peripheral speed multiplied by the 
humber of wheels. This can either be taken as 
(blade velocity in feet per second)* x N or in the form 
of the Parsons K_ coefficient or (mean diameter in 
inches)* x (revolutions per minute)* x number of 
moving rows, which is practically the same thing. 
This latter value is usually multiplied by 10-* to give 
a figure varying from perhaps 60 in an exhaust steam 
turbine to about 350 for the maximum range of 
pressure, vacuum and superheat yet adopted. Both 


expressions are proportional to the volume of the 
turbine and, consequently, approximately to first costs. 





578 


others all two cylinder. 
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The mean ratio.of blade speed to steam speed 


a + 
2.65 H 


and K is taken for the moving rows only. 


is equal to , where H is the total heat drop 


The best 


. Vi. " 
results are obtained when ~— is about 0.5 in the case 


Ve 
of impulse turbines and about 0.6 in the reaction 
design. Obviously, any considerable increase in 
revolutions enables a “‘ cheaper” K value to be 
obtained. In the case of the multiple disc type of 
impulse turbine the cost naturally rises very rapidly 
with increase in number of dises, owing to the rela- 
tively small total number employed. With large 
diameters—say, 6ft. to 9ft.—these wheels require to 
be very massive, particularly at the root, in order to 
secure adequate stiffness, and the pitch may vary 
from about 6in. to 18in. in consequence. Even with 
a blade width as great as lin. in the reaction type the 
pitch will not exceed about 3in., and at the high- 
pressure end with jin. blades it is only about 1}in. 
N in the above formula and, ipso facto, K can there- 
fore be relatively cheaply increased in this case. The 


proportions of a reaction turbine demand low blade | 


speed and relatively low steam speeds at the inlet end, 
and up till about 1912 the former did not exceed 
about 130ft. per second in large units. At the low- 
pressure end the Parsons Company has always 
adopted a conservative policy and did not exceed 
about 300ft. until comparatively recently. 


pressure end constructed as a double-flow machine, 
thus giving increased exhaust area through the low- 
pressure blades. This is precisely what was done in 
marine reciprocating engine practice about fifteen 
years previously, when, in order to avoid the many 
| disadvantages attaching to excessive diameter of the 
low-pressure cylinder, in a three-cylinder triple- 
expansion engine this cylinder was subdivided into 
two, and a four-crank design adopted. It was a longer, 
heavier, and more expensive engine certainly, but it 
solved the problem of getting the steam in and out 
of the low-pressure cylinder satisfactorily and also 
gave a much steadier running engine. It is well to 
bear in mind that the former was gladly accepted for 
the sake of the latter in considering turbine design 
to-day. The low-pressure unit in large power geared 
marine turbines is now very often a double-flow 
machine. The largest single-cylinder unit installed 
by the Parsons Company was of 8500 kilowatts at 
| 1500 revolutions per minute—a 1916 design. The 
| development of the Parsons machine is best indicated 
| by the accompanying table, which gives the dates, out - 
| put, speed and dimensions of the machines built during 
| the transition period of recent years. That in 1913 
| only 750 revolutions per minute should have been 
adopted for the 25,000-kilowatt Chicago machine 
| may seem surprising, considering that only two or 
| three years later 1500 revolutions per minute were 
adopted by impulse turbine builders for that power. 





| It was certainly a very large machine, but it was by 


Blade | 


stripping in this type has borne no ratio whatever to | 


peripheral speed, and, in fact,in the latest machines, 
where the velocity has been considerably increased, 
the reliability in this respect is greater than ever 
before. 
keep the cost down and the efficiency up, blade speeds 


| machine of two years later. 


In the case of impulse turbines, in order to 


no means as heavy as, nor did it cover any more floor 
space than, the 25,000-kilowatt, 1500 revolutions per 
minute General Electric Company’s two-cylinder 
It was just about this 
time that turbo-alternator design was ripe for another 
advance in speed and power. For 50 cycles it was a 
question of 750, 1500, and 3000 revolutions per 
minute, and to-day we find 12,500 and15,000-kilowatt 


have also been increased, and they have extended | machines of the latter speed and units up to 35,000 


from about 400ft. per second in 1905-7 to over 700ft. 
in recent years. In the large majority of cases this 
high velocity has led to trouble. Numerous instances 
of foreign machines being completely wrecked by 
the bursting of these high-velocity discs have involved 
considerable modification to designs of this type, and 


one result is that the mean peripheral velocities 


ut of the Parsons Turbine 


in the best impulse turbine practice in Great Britain 
are now restricted to about 550ft. per second, or 
practically the same as that to which the latest reaction 
practice has been safely extended. This fact seems 
likely to have a powerful influence on the future 


| 
| 





design of large units. 
We must continue to keep in mind the development 
of turbine design from its very early stages in order 
to appreciate properly the tendencies of to-day. | 
Prior to 1890 all turbines were non-condensing, and 
even by 1900 only about 5000 horse-power had been 
installed. When in 1899 a 1000-kilowatt, 1500 revo- 
lutions per minute set was ordered from Messrs. C. A. 
Parsons and Co. by the city of Elberfeld, it was 
deemed to be a very large machine, and for the sake 
of reliability it was made in two cylinders—a tandem 
high-pressure and low-pressure on the same shaft 
separated by a loose coupling. It was shortly after- 
wards followed by a 3000-kilowatt, 1350 revolutions 
per minute set, built by Brown, Boveri and Co., for 
Frankfiirt, which showed remarkable economy ; but 
even then it was realised that the first cost of the 
two-cylinder design was high and a reversion to the 
single-cylinder type was made, units of 5000 kilowatts 
at 750 revolutions per minute being adopt@d in 
America and Switzerland some time before a similar 
power was reached in this country. The 3500- 
kilowatt, 1200 revolutions per minute Parsons’ set 
installed at Carville in 1906 gave excellent results | 
at this period, a consumption of 13.19 Ib. per kilowatt- | 
hour being obtained with 200 Ib. pressure, 120 deg. 
Fah. superheat and 29.04in. vacuum. This machine | 
has a ““K” value of 180 and a thermal efficiency | 
ratio of 65 per cent. At 5164 kilowatts the total con- 
sumption was 68,180 Ib., and this quantity of steam 
involves no difficulty in handling through the low- 
pressure blading at 1200 revolutions. Very different, 
however, is the case when we get 15,000 and even 
30,000 kilowatts at the same speed. In order partly | 
to avoid high peripheral speeds, partly because with | 
| 
} 





the greatly increasing temperatures it was becoming 
advisable to confine their effect to the high-pressure 
end, partly to circumvent the problem of critical 
speed and for other reasons, when the race for maxi- 
mum powers and speeds began the Parsons Company 
re-introduced the two-cylinder design, with the low- 


kilowatts in one cylinder at 1500 revolutions per 
minute. 

Except in a limited number of cases some years ago, 
the two-cylinder design was practically confined to 
machines of the reaction type. On the other hand, 
impulse builders strove to keep their first costs down 
as low as possible by adhering to the single-cylinder 
design. To do so without too great a sacrifice of 
economy it was necessary to keep the value of 
(blade velocity)* x number of stages as high as 
possible, and the temptation to increase the former 
rather than the latter undoubtedly proved too great. 
The high and complex stresses which were occasioned 
by the increase in peripheral velocity were un- 
expectedly run up to a point which has resulted, 
mainly, it is true,in the United States, in a number 
of cases of these over-stressed discs bursting with 
almost disastrous effects, and in several cases of 
machines of 30,000 kilowatts in big power stations 
in Boston, Chicago or Philadelphia the turbine and 
sometimes the alternator have been completely 
wrecked from this cause. In his recent paper to the 
Institution of Electrical Engineers, Mr. Baumann 
quoted a number of instances of accidents of this 
nature, both British and foreign, and in most cases 
it appears that fatigue of metal due to centrifugal 


stress arising from the speed aggravated by 
complex and unknown stresses caused by any 
vibration that may occur, has been responsible 
for starting cracks at highly stressed points 


such as between balancing holes, &c., which have 
eventually resulted in fracture. The actual danger 


|created by pieces weighing several hundredweight 


parting company at a speed of several hundred feet 
per second can well be imagined. The root of this 
evil undoutedly lay in the competitive attempt to 
pull down size and cost by running up the blade speed, 
t.e., the stress. It has got little to do with the type of 
turbine or maker, and stiffer discs at slightly lower 
speed work excellently, as is proved by the number of 
machines in satisfactory operation. The point with 
which designers of large-power high-revolution impulse 
turbines are unquestionably faced is whether in 
stiffening the discs and reducing the blade speed they 
will not require to abandon the single-cylinder design 
simply because they cannot otherwise obtain an 
adequate K value for purposes of economy. On the 
other hand, there is undoubtedly a high manufacturing 
cost and the pitfall of critical speed to be considered, 
Finally, when so many machines have so far run 


without trouble, considerable discrimination must be 
used in attaching too much importance even to a 
number of similar accidents. 





A youne Australian farmer, Mr. Tan Munro, has, it is 
reported from Adelaide, invented a successful auto- 
matic stooker. The appliance, which is said to fit on to 
any reaping machine, collects the sheaves, and builds 
them into a stook on a platform, which takes the place 
of the sheaf carrier on the ordinary binder. When suffi- 
cient sheaves have been placed in position to make a 
stook, the platform is dropped, the drop acting as a 
consolidator, so that the completed stook is sufficiently 
well packed to withstand any wind. The device has 
been in operation this year, and it is claimed by those 
who have seen it that the work is quite equal to the 
average standard of manual labour. The extra draught 


on the binder necessitates the addition of a horse to the 
team. 
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A Visit to Carels’ Factory at Ghent. 
No. L 


We usually associate the reconstruction and 
re-equipment of a large engineering works with a 
gradual replacement of the older machine tools, 
the adoption, perhaps, of better crane facilities and 
more modern means of transport, and the addition 
from time to time of new shops and foundries as these 
may be required, Seldom in the history of an old- 
established engineering firm do circumstances arise 
which permit, not only of large extensions being 
made to the works themselves, but which at the same 
time allow of the old plant being practically wiped 
out, and new machine tools installed throughout the 
shops, such tools having been specially chosen and 
grouped, with a view to ensuring the most rapid and 
economical production of the firm's special manu- 
factures. 

It was this thought, perhaps, which was most 
vividly before us as we recently inspected the Carels 
works at Ghent, after the damage done by the 
Germans during their occupation had been made 
good. We show in Fig. 1 a view of that section 
of the building which contains the commercial and 
technical offices and that portion of the works devoted 
to welfare, and in Fig. 2 a ground plan of the present 
factory is reproduced. 

As the circumstances attending the despoiling of 
the plant at the “ Usines Carels Fréres” by the 
German military authorities, and the consequent 
reorganisation of the firm after the Armistice, under 
the new title of the Société d’Electricité and de 
Mechanique Procédés Thomson-Houston and Carels, 
may not be familiar to our readers, we may briefly 
recount them as follows :—At the outbreak of war 
the works of Carels Fréres were engaged in the manu- 
facture of drop-valye steam engines, and Diesel oil 
engines, both for land and marine work, whilst the 
foundries were occupied with the production of large 
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FIG. 2—ARRANGEMENT OF CARELS 


castings. At that time, the total area over which the 
works extended was approximately’ 11} acres, of 
which 9} acres were occupied by covered workshops 
giving employment to about 850 workers in addition 
to the administrative and technical staffs. 

During the first few months of the war work was 
carried on with difficulty and with a much depleted 
staff, an important order then in the shops being 
that for two 1500 brake horse-power Carels marine 
type reversible engines ordered by the British 
Admiralty, which unfortunately were never delivered 
to this country. On the entry of the German armies 
into Ghent, Messrs. Carels having definitely refused 
to take any part in assisting with repairs, the factories 
were requisitioned by the military authorities and 
about three-quarters of the plant were dismantled 
and sent to Germany to be used in munition factories. 
At a later period the works were re-equipped by the 
(Germans, machine tools for the purpose being brought 
from other despoiled works in South Belgium and the 
North of France. 

During the latter part of the war the works were 
entirely staffed by Germans, and more than 2000 
German workmen were engaged on gun repairs. 
During the whole occupation it is estimated that 
several thousands of guns were repaired by the Ger- 
mans, and from 200 to 300 guns were constantly in 
the shops. A further section of the works was 
equipped by the German authorities for keeping in 
repair the various steam tugs used in connection with 
their inland canal transport service. Towards the 
end of 1918, when the German forces were driven 
back by the Allied armies, the works were again 
depleted. On this occasion practically everything 
was removed from the shops excepting the electric 
cranes, which should have been destroyed, but were 
overlooked in the hugried departure of the enemy. 
The state of the shops in their despoiled condition is 
depicted by two of the engravings we reproduce in 
our Supplement. Immediately after the Armistice a 
brave effort was made by Monsieur Duez, the works 












manager, to re-start the factory. The only plant 
uvailable at the timé consisted of’ a small electric 
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factory had already reached that of the year prior 
to the war, so that a single year had sufficed to repair 


motor and some machine tools, but a beginning was | the ravages effected by the German occupation of 


made with this slender equipment, and in a few 


| the works. Fig. 2, already mentioned, indicates the 


days the works were busily engaged repairing steam ' lay-out and arrangement of the present factory 








FIG. 1—FRONT VIEW 








OF MAIN BUILDING 


engines for the large number of partly dismantled , which was finally completed late in 1920, and which 
and despoiled works, which were then to be found in | has now been in full operation for close upon two 


all parts of Belgium and Northern France. 


Later, | years, during which time a steady output of work 


the plant was increased in size when a shipload of | has been maintained. The total area of the new works 
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RECONSTRUCTED WORKS 


machine tools taken from Ghent was discovered on a 
German vessel in Antwerp Harbour, and its cargo 
was finally restored to the works. Early in 1920 a 
new company was formed, and the Carels interests 





is about 15} acres, of which over 13 acres are ocx upied 
by covered workshops. At the end of 1920 employ- 
ment was found for 1535 workers and an adminis 
trative staff of about 250 persons, and at the time of 
our visit those numbers had not changed very much 

The works are furnished with electric power, which 
is generated by both steam and Diesel plant installed 
within the works in the company’s private powe1 


station. The Diesel plant consists of one 600 brake 
horse-power engine and a further unit of 100 brake 
horse-power, both coupled direct to electric generators, 
while the steam engines are two in number, one of 


500 horse-power and one of 200 horse-power. Special 
transformers are installed for high-tension testing 


purposes. 
The work of the factory can be convenient], 
grouped under five headings, namely, Diesel engii 


construction, steam engine construction, locomotiy: 
repairs, foundry work, and the making of electrical 
machinery. The last named includes the building of 
small electric motors, large generators and alternat« 
and transformers. As this electrical machinery is manu 
factured under similar methods to those in use in the 
Schenectady works of the General Electric Company 
and the works of the French Thomson-Houston Con 

pany, we do not propose to give an account of it in 
our present article. It is interesting, however. to 
note that alternators up to 2000 KVA capacity hav: 
been constructed, and transformers up to 1600 kVA 
capacity are on order. The engravings reproduced 
in our Supplement also show the arrangement ani 
lay-out of the various machine shops, assembling 





FIG. 3—BESSEMER CONVERTER IN THE STEEL FOUNDRY 


were merged with those of the Thomson-Houston 
group of companies. Additional adjoining land was 
acquired, and the new buildings shown in Fig. 1 were 
commenced. -By the end of 1919 the output of the 


and erecting shops. In arranging the plant, specia | 
attention has been devoted to the grouping of th 
machine tools in such a way as to facilitate th 
progress of work through the shops. This is pat 
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ticularly noticeable in the main turning shops, and 
in that section of the works allotted to the heavy 
drilling, planing, and slotting’ machines. In the 


being about 500 tons. 


The moulding shops ‘are very 


One of the features of ‘the newly planned small 


extensive, and are excellently served by a series of foundry equipment is the series of hydraulic moulding 
eight cupolas, arranged all along one side of the machines, which have been installed for producing 








FIG. + 4000-H.P. UNIFLOW ENGINE CYLINDER 


electrical departments the grouping of the plant is 
such as to enable consecutive operations to be carried 
out with the minirnum amount of lifting. 

The machine tools throughout the works are pre 
dominantly of American make, with a fair propor- 
tien of British and French Some 
of the machines originally removed from the works 
have now been restored by the German Government 


however, tools. 


under the reparations scheme, and we learned on 
inquiry that about 150 such machines have been 
returned, of which about 100 have already been 


repaired and put into use. The range of sizes of 
both small and large machine tools is very complete, 


and the section of fully automatic tools which is 
arranged in one of the upper galleries has been 
augmented by the addition of a series of Potter 


lathes. A group of smaller lathes is devoted to the 
training of the apprentices, who work under the 
tuition of skilled instructors. A special turning shop 
has apart for fly and 
fly-wheels up to 25ft. in diameter were seen in course 


been set wheel construction, 
ol completion, 

\ large number of steam engines and Diesel engines 
of various types was under construction at the time 
visit, and we shall refer to them in detail in 
our article. The locomotive erecting shop 
was filled with work for the Belgian State Railways, 
and some fifteen to twenty locomotives were, at the 
Although much has 


of ow 


second 


time of our visit, under repair 


heen done towards setting in order the Belgian 
railways, we understand that for some time to come 
a steady flow of locomotive repair work may be 


expected. in the electrical departments an output 
of about thirty small motors per day is being main 
tained, and several large dynamos and transformers 
were seen in progress of construction. The foundry, 
which was extremely busy during the whole of last 
only moderately employed, and the 
present less busy time is being used to complete the 


vear, is now 





FIG. 5-CYLINDER FOR CROSS COMPOUND ENGINE 


foundry. 


shows the 





been installed for the making of steel castings up to 


1} tons in weight. 





One of the large moulding shops is in process 
of being re-equipped as a steel foundry, and Fig. 3 
Bessemer converter which has recently 





DENTISTS OPERATING ROOM 


When this plant is completed 








FIG. 6 VIEW 





IN THE MEN'S CANTEEN 





it 


*xtensions and re-organise the equipment to reach | will supply all the steel castings required by the works, 
an output of 700 tons per month, the present output | in addition to those required for outside contracts. 


in quantity the various small castings required by the 
electrical departments for the construction of the 
small-type motors. To facilitate rapid production 
and ease of handling, aluminium moulding boxes 
and aluminium patterns have been introduced with 
very successful results. In a gallery adjoining the 
small machine moulding foundry a sand-preparing 
plant has been installed. As the sand is shaken out 
from the cast and completed moulds it is conveyed 
by an elavator to the gallery, where it is passed 
through a series of sand-dressing machines and finally 
delivered to storage bunkers alongside the moulding 
machines. An ample and fresh supply of sand is 
thus always assured. In the main foundry we saw 
a large variety of work in progress, and loam moulding 
was much in evidence. Indeed, in the Carels foundry 
loam moulding has been for many years practised as 
a fine art. While inspecting the foundry, we were 
particularly interested to see the partially completed 
mould of the main frame of a large uniflow engine 
designed to develop 4000 brake horse-power im a 
single cylinder, and one of the largest engines of this 
type yet constructed. This extremely large and 
somewhat complicated mould was being slowly built 
up, brick by brick, and tile by tile, directly from the 
drawings, scarcely any strickles patterns 
uzed. Fig. 4 shows the cylinder casting for this large 
unifiow engine, while the low-pressure cylinder cast 
ing for a large cross-compound engine is illustrated 
in Fig. 5. The weight of the first casting. 
when from the mould, was 38 tons, and 
after stripping and dressing its net weight is approxi- 
mately 20 tons. foundries are capable of 
handling castings up to 50 tons in weight, and are 
evidently well adapted for dealing with bulky and 
heavy work. Another of the firm’s special manu- 
factures is the production of large grooved fly-wheels 


or bemeg 
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removed 


Carels’ 














FIG. 8 -THE GENERAL STORE 


for mill engine drives, and wheels of this type were 
seen in the moulding shops. Such wheels are struck 
up in loam, and are made in diameters up to 25ft. 
to 30ft. The work calls for skilled loam moulding, 
and some good examples were seen 

As may be expected, the pattern shops are not 
extensive, since the majority of the castings are loam 
moulded, and comparatively few patterns are required. 
The pattern and woodworking departments 
however, well equipped with machinery, and are 
thoroughly up to date in every respect. Large stores 
are available for the storage of patterns, and in 
general the works are well provided with storage 
accommodation, both for raw materials apd partly 


are. 


finished component parts which are waiting to be 
assembled. 
An interesting side of the works organisation 


proved to be the work-planning office, where, in the 
centre of the factory, the drawings are received from 
the technical drawing-offices and the work allocated 
to the various departments. The costing system was 
framed on American lines, but it has been modified 
and adapted to Belgian conditions, and by means of 
a card system an account is kept of the whereabouts 
of each part or series of parts, and its progress is 
guided through the series of consecutive operations 
through which it may be required to pass. At the 


' same time the cost of each operation is recorded, and 


from the record so obtained the basis price is fixed 
for any new operation. Mention need scarcely be 
made of the mechanical and electrical drawing-oftices, 
and the administrative and commercial offices, all 
of which are well suited for the control of a large 
works. Much attention has been paid to welfare work, 
and we may perhaps close this first article with a brief 
account of the activities of the company in this 
direction. Shortly before the war it was proposed 
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to build and equip a works canteen, but this project 
never matured.: With the formation of the new 
company it was, however, found possible to include 
the canteen in the new building erected in 1920 and 
shown in Fig. 1, the upper part of which is devoted 
along its entire length to this purpose. Separate pro- 
vision is made for the male and female workers and 
for the staff, and a well-equipped kitchen has been 
installed, where upwards of 300 meals per day are 
prepared and served at a charge of about 2f. per 
head. In Fig. 6 we reproduce a view taken looking 
down the length of the men’s canteen. Owing to the 
shortage of commodities in Belgium, which continued 
long after the cessation of hostilities, the firm found 
it necessary to assist their workers in some measure 
by enabling them to obtain supplies of commodities 
at reasonable prices, and for that purpose a general 
store was opened in December, 1920. By careful 
buying in wholesale quantities and with small 
operating costs, it has been found possible to 
supply commodities to the workers at prices fully 
20 per cent. below those obtaining in retail 
commerce. This venture has been much appre- 
ciated, and its continued success seems assured. A 
view of the general store from which sales are made, 
and which is accommodated in the main office build- 
ings, is reproduced in Fig. 8. 

Another side of the welfare work which has received 
careful attention is the provision and equipment of a 
complete hospital, including a dental department. 
The hospital is situated in the main office buildings. 
In addition to the surgical and dental operating 
rooms, a sick ward containing beds, along with a rest 
room and dispensary, is provided. We show in Fig. 7 
a view of the dental operating room which, like the 
surgical operating room and sterilising room, is 
equipped with the most modern instruments and 
appliances. The hospital is in charge of two medical 
officers, one of whom is always on duty and ready to 
attend to any accident and to perform surgical work. 
The dentist also visits the hospital at stated hours, 
when he may be consulted by appointment. Other 
departments of welfare work which may be briefly 
enumerated are the spray bath installation in the 
basement of the buildings which were despoiled of 
their fittings during the German occupation and have 
now been restored, and the gardens which have 
recently been laid out in the centre of the factory for 
the use of employees during meal hours. 








Blast-furnace Practice.* 
By FRANCIS SAMUELSON. 


My purpose in this address is to touch upon 
certain problems of blast-furnace and steel works 
practice— more particularly of the former. 

Sree. ANALYSES. 

The first question is, to what extent should finished 
steel be subjected to chemical as well as to mechanical 
tests ? It may be that it would be possible, at least 
somewhat, to relax the severity of the chemical 
specifications, when the mechanical specifications are 
perfectly met. This opens up the question of whether 
the present chemical specifications are or are not 
unnecessarily severe, and whether the limits for 
phosphorus, sulphur, copper, and arsenic in particular 
are or are not unnecessarily low. Arsenic and copper 
in moderate quantities have been shown by Dr. 
Stead, in his papers read before the Institute in 1895 
and 1916, to be quite harmless in steel. In so far as 
the specifications are, or may be, too low, they do or 
may cause unnecessary cost in working, and greatly 
restrict our sources of supply, giving an artificial 
value to certain very pure materials and unduly 
depressing others, somewhat less pure, to the manifest 
advantage of the few and to the very great detriment 
of the many, and to the loss of the world in general, 
and perhaps more particularly of this country, which 
is unnecessarily debarred from using the whole of its 
resources in the most advantageous way. As an 
example, certain ores, which under present con- 
ditions can only be used in the basic process, might 
perhaps, under more liberal specifications, be used 
in the acid process. In some cases their cost would 
be prohibitive for use in the basic process, and, if 
not used in the acid, they could not at present be 
used at all. 

There seems to be considerable variety in the 
amount of phosphorus and sulphur allowed in rails 
by various railway companies, the lowest being 
0.04 per cent. for either element, and the highest, 
the British Standard Specification for bull-headed 
rails being 0.075 per cent. for phosphorus and 0.08 
per cent. for sulphur. Two railways, over whose lines 
many of the same trains run, vary by 0.02 per cent. 
for both elements—0.05 in the one case and 0.07 
per cent. in the other—with practically the same 
carbon. If one of these railways be not endangering 
the lives of its passengers, the other is needlessly 
increasing the cost of making steel rails and restricting 
the use of certain ores. 

Is it not the case that foreign steels are imported 
into this country with higher limits than are allowed 
by our own authorities, and that no failures can be 
shown to be attributable to this fact ? 


Pic Iron. 
The next two questions deal with the future of 
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processes. Is it certain that in cases where the 
materials from which the pig iron has perforce to be 
produced are at once sulphurous and siliceous, and 
where it is difficult, if not impossible, without un- 
reasonable cost, to make pig iron low alike in sulphur 
and silicon, it would not pay to make the iron low in 
sulphur and somewhat high in silicon, and to get rid 
of much of the silicon by means of a more active 
mixer than those generally in use before the iron goes 
into the open-hearth furnace’? The advantage in 
the blast-furnace is clear: it is cheaper to make 
foundry than forge iron. The difficulty of making 
an iron that suits the steel makers is great, and a 
furnace that is easy to work is an economical furnace. 
Is it not probable likewise that large quantities of 
ores containing phosphorus only a little above the 
present and the possibly more generous future limits 
will be used to make pig iron to be treated by modi- 
fications of the basic process such as a preliminary 
treatment for removal of phosphorus in a basic-lined 
mixer, the steel being finished in an acid-lined fur- 
nace ? If ores could be dealt with in some such way 
our resources would be extended, and there would be 
a tendency to equalise their values either by cheapen- 
ing the purer ores or by giving the less pure such 
increased value as would enable some of them to come 
into a market from which the discrepancy between 
their valué and the cost of winning them at present 
excludes them. 


Tse Economics or ScRAPPING. 


Most of the very numerous problems relating to 
the blast-furnace have been, to a very large extent, 
worked upon, but probably very few, if any, of them 
have been completely solved. The largest problem, 
and one that covers the whole field, is the question 
as to what extent the known deficiencies of British 
plants suggest a policy of scrapping and rebuilding, 
and, on the other hand, to what extent we can 
improve matters with a moderate expenditure of 
capital. The following is an example of the sort of 
question that confronts us when considering the 
advisability of complete or partial scrapping and 
rebuilding of a plant. The figures are arbitrary and 
are in no way supposed to represent facts: they 
must be considered as symbols only. 

Assume a plant of five furnaces making an average 
of 800 tons of iron per furnace per week at a profit of 
a shilling a ton. Assume that by an expenditure of 
£100,000 the iron can be made for 8d. a ton less, and 
that 200 tons more can be produced per furnace. 

I assume that it is not worth while to expend large 
sums of money on new plant unless you think you 
can see a gross return of 20 per cent.—5 per cent. 
being interest on your capital, what you like for 
depreciation, and the remainder being the profit that 
makes your enterprise worth while. You require 
thus to make a gross profit of £20,000. The result 
you are to get is— 





Tons. 
Original output .. 208,000 
Additional output 52,000 
New output 260,000 


At Is. 8d. profit — £21,666. 
From this you have to deduct the profit you were 
getting before, which was 208,000 tons at Ils. 
= £10,400. The net result of your expenditure of 
£100,000 is that you get an additional return of 
£11,266 per annum—-11} per cent. on your outlay, 
which is quite inadequate. In this country the profit 
on pig iron making is not large. If the profit were 
much larger, that would be a factor in favour of the 
scrapping policy. 

Another question is that of the effect upon the 
quality of the iron of increased output per furnace. 
There seems to be some reason to suppose that 
increased output improves the silicon-sulphur ratio, 
but this improvement, if it exist, may conceivably 
be due less to the increased output than to the 
increased blowing and stove power that has made 
the increased output possible. It may probably be 
taken for granted that the largest possible output is 
in itself desirable, and that we need not discuss the 
principle, but confine ourselves to examining the 
factors that limit output. It appears that, after 
making allowance for inevitable hindrances, the 
actual capacity of all the blast-furnaces in the United 
Kingdom amounts to about twelve million tons, and 
that, seeing that we have never produced more than a 
little over ten and a-quarter millions, we have, apart 
from possible improvement of plant or methods, an 
existing reserve of about 174 per cent. over the 
maximum production hitherto attained. We have 
in this country attempted to get and succeeded in 
getting larger outputs from our furnaces than they 
were designed for; this has meant over-driving or, 
perhaps I should rather say, driving up to the maxi- 
mum capacity of the plant, leaving no margin of 
reserve power for emergencies. I believe our usual 
system is to endeavour to maintain a fairly constant 
pressure of blast, leaving it to the furnace to say how 
much air it will take, and that we do not commonly 
in this country adopt the system by which the aim 
is to keep up a constant volume of air going through 
the furnace per unit of time. Which is the better 
system ? The constant-volume system certainly 
requires elasticjty in the blowing apparatus ; that is 
to say, that it must work normally at less than full 
capacity, having a reserve of power with which to deal 





with difficulties. Whichever system be best, there 


can be little doubt that a considerable reserve of 
power is desirable. 

Here, in our old plants, our troubles begin. If we 
increase our engine-power, we have not enough stove. 
power: we may add new stoves, if we have room for 
them, which often we have not: we may raise the 
height of the old ones, if they are strong enough to 
carry the added weight—even then they are probably 
not strong enough for the new pressure. If we sur. 
mount the stove difficulty, we find our mains and 
connections are not large enough to take the increased 
volume of air. If, by partial scrapping, we get over 
all these difficulties, we are apt to find that our yard 
is not equal to the increase of traffic. So that there 
really seems no half-way eee between letting 
moderately-well alone and com lete scrapping : we 
can get a certain distance on the road to improve. 
ment, but not as far as we should like 


Ovurrut oF BLAST-FURNACES. 


Having assumed that large output is desirable, the 
question presents itself: ‘“‘ What is the largest 
desirable output per furnace ?"’ This question may 
be left to time to answer. It is never safe to prophesy 
what will be the future limits of size of anything. 
The output of a furnace depends upon the amount 
of coke burnt in it, the quantity of iron obtained per 
unit of coke, or, as it is more usually stated, the weight 
of coke consumed per ton of iron, and the amount 
of air blown in to burn that coke. You cannot get 
&@ given output without a minimum of coke and a 
minimum of air. But you may blow in more air 
and burn more coke without getting any increase of 
output. You are then using power and fuel waste. 
fully, and possibly making slag of your lining, the 
reason being that you are driving your gases too fast 
through your furnaces to allow them to do their 
work efficiently under the existing conditions ; 
perhaps it is a lack of porosity in the materials them- 
selves, or their disposition relatively to one another, 
that causes them to refuse to utilise more gas to good 
purpose. 

Within the past forty years the output per cubic 
foot of capacity has increased many times after all 
allowance has been made for difference in material 
treated. So long ago, however, as 1890 Gayley 
described a furnace making, in its best week, 135 
tons per 1000 cubic feet. 

Closely connected with the cubical capacity of a 
furnace is its shape or “ lines.”” We do not nowadays 
see furnaces built in all sorts of odd shapes like pears 
and onions and chessmen. A furnace now generally 
consists almost entirely of cylinders and truncated 
cones, subject to a little rounding off where these 
figures meet in order to avoid dead space ; in other 
words, its lines are mainly straight; there are no 
bulges and few curves, and such curves as there are 
of a nature to decrease rather than to increase the 
cubical capacity, which is thus limited to the mini- 
mum required by a few necessary dimensions. If 
any increase in the size of blast-furnaces is to be 
expected in the future, it seems probable that it will 
be rather in the horizontal than in the vertical dimen- 
sions, the present simplicity of lines being retained ; 
that is to say, that increased capacity would not be 
obtained by outward swelling. 

When the output, dimensions, and lines of the 
furnace have been decided upon, the question of the 
type of blowing engine has to be considered. It is 
probably generally accepted now that where there is 
use for surplus gas the gas engine is the correct motor. 
The gas engine involves gas-cleaning plant, and is 
otherwise more costly than steam engines and boilers. 
If surplus gas be not required, it is a question between 
reciprocating engines and turbines. The turbine 
saves in first cost, in space, in housing, in oil, and in 
running cost. It is less positive in action than the 
reciprocating engine and will not be overdriven ; 
if it is, it merely churns and heats the air, It is not 
the best sort of blower to deal with a sticking furnace. 
In order to be able to meet ordinary variations in the 
working of the furnace, it must normally be run at 
something less than its best economical speed ; other 
wise it has no reserve of power. 

The question of dry air is one that may take years 
to solve, the factors involved being the value of the 
coke saved, the value in the gas of coke burnt in other 
respects wastefully, and the profit in the increased 
production of iron. It is said that at the Romba- 
works the air for the blowing engines is taken from « 
height by means of a suction tower, and that this air 
is found to contain on an average 12 per cent. less 
moisture than the air at ground level. By this 
arrangement the total moisture would be reduce:|, 
but the irregularity, which is the most objectionable 
factor, would remain. In America the low value of 
coke seems to have retarded the extended use of the 
costly apparatus required for drying the air; in this 
country the small average profit on pig iron has ha«| 
the same effect. Blast-furnace managers are agrec| 
that the chief advantage of dry air is the greater 
uniformity it imparts to the conditions of working. 

Uniformity is a great factor in economy. Regularity 
of working means, as a rule, good working ; certain!) 
irregularity means bad working, and bears especially 
upon coke consumption. It is impossible closely to 
follow a furnace working irregularly and give it always 





exactly the coke it wants ; moreover, any additional 
coke charged takes time to produce effect, and con- 
sequently the furnace must have on the average mo:e 
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coke than its average requirement to be on the safe 
side. Any variations in quality of ores, cokes, or other 
materials charged into the furnace will have a similar 
detrimental effect on economy. 

A most important matter in a blast-furnace plant, 
as in any other kind of installation, is balance, or 
proportion of parts. The problem in this case is to 
find the golden mean between an extravagant pro- 
vision for an unkonwn future and too close a cutting 
down to the limits of presently visible needs. 

Above all, it is desirable to have plenty of space, 
plenty of land. A young plant should have plenty of 
land for its present operation and plenty more for its 
future growth. This is a matter of the most vital 
importance. One of the greatest of all the difficulties 
that British owners have had to contend with in their 
efforts to improve their plants has been the lack of 
sufficient land. The number of space-demanding 
developments that have arisen since most of our works 
were designed is very great, and it is wonderful that 
it has been possible to do so much as has been done 
with the space available. 1t is the worst of economies 
to stint a new enterprise in the matter of land. Land 
is the most necessary and the cheapest part of the 
plant. Asa rule a new works will not be built where 
land is very costly, because that generally means that 
the neighbourhood is already overcrowded ; but an 
vid concern may have to buy land at a high price. 
Supposing your land costs you a thousand pounds an 
acre, or even five times that price, how much plant 
can you put upon it for a similar sum? Moreover, 
your land costs you little or nothing for depreciation 
and nothing for repairs. 

ORE SUPPLIES. 

Chere is no more vital problem than that of the 
future of our ore supplies. Without under-rating the 
great importance of the hematites of the north-west 
coast of England, especially in the Egremont district, 
the fact remains that the non-phosphoric ores of 
Great Britain are linited in quantity, and that the 
greater part of our production must come from the 
smelting of the phosphoric ironstones of Cleveland 
and the Midlands, and of unported vores, non-phos- 
pheric or phosphoric. The development of a great 
part of the ironstones of the Midlands has been recent, 
and the reserves may be taken to be very large. The 
Cleveland district, on the other hand, has been 
extensively worked, although there romain large 
quantities of stone, which deteriorates rapidly in 
quality as the workings go further to the south-east. 
The length of life remaining to this field is prob- 
lematical, but it may be larger than is generally 
supposed ; in the first place, because it is a common 
experience that mines last longer than is expected, 
and, in the second place, because it is not improbabie 
that means may be found in the future of successfully 
smelting stone that is at present thought to be too 
low in quality. This may come about through the 
use of new methods of treating the stone before it 
goes to the furnace, or through metallurgical processes 
as yet unknown; but it seems more probable that 
the solution will be found in an extension of the 
practice already existing of mixing with the native 
stone a proportion of richer foreign material. If an 
ore sufficiently high in iron and low in silica is used 
a few hundredweights will bring up a very inferior 
stone to the level of a fair Cleveland mixture. 

Separation of shale and pyrites and small stone 
containing much dirt by means of picking belts qnd 
screens will have to be carried to the utmost econo- 
mical limit. 

The question of the economical result of less rigorous 
cleaning of the stone at the Spawood mines was 
recently investigated. The total tonnage of stone 
worked at the time was 8159 per week. This con- 
sisted of 


Tons 


Clean stone sent to furnaces 5929 
Shale (large and small) sent ot ; 824 

Sulphur,” * Black Hard,” &c., sent out 410 
Shale left in the mine . irimee o 996 


The effect of sending forward the 824 tons of shale 
now removed by screens and belts was considered. 
It was found that the mine would save in actual 
vost £27 per week, and, allowing for the equivalent 
of clean stone contained in the rejected material, 
might be further credited with £154 for the value of 
this material, making a total gain to the mine of 
£181 per week. The loss at the furnaces was reckoned 
at £691 per week, showing a net loss to mines and 
turnaces, taken as one concern, of £510 per week, or 
over £25,000 a year, whilst the net loss on the addi- 
tional material sent out was 12s. 4d. per ton. 

These figyres make one consider whether it is 
possible to carry the cleaning of this kind of stone 
still farther; and whether, in dealing with other 
classes of ores, it might not in some cases prove 
economically sound to sacrifice considerable quan- 
uties of iron in improving the working condition of 
certain ores by screening out dust or by other, at first 
sight, wasteful means. 

ny Ores are capable of improvement by treat- 
ment either at the mines or at the furnaces, the im- 
provement consisting of the removal of useless or 
objectionable matter; it is obviously preferable 
that the improvement should, if practicable, be made 
at the mines, as the cost of loading, carrying, and 
unloading the rejected inaterial is thereby saved. It 
the treatment at the mines consists in the agglomera- 


processes, the product should be such that it will 


up into fines again. But in many, probably in most, 
cases the cost of fuel at the mines will be such as to 
prevent the work from being carried out there, in 
which case it will have to be done at the furnaces, or, 
possibly, by some arrangement between firms, at a 
central station. If the fines are the result of crushing 
and separating, magnetically or otherwise, that part 
of the work will, of course, be done at the mines. 
Much of the improvement may in other cases be 
attained by simpler processes such as hand picking, 
washing, and screening. It would be very interesting 
if some chemist would undertake analyses of the 
dead-small in most of the materials that go into the 
blast-furnace and ascertain in which cases its removal 
would enrich, and in which impoverish, the residue. 

It is of the greatest importance that our means of 
dealing with foreign ores in our ports should be 
improved ; and, in the event of any large individual 
sources of ore supply becoming available, and in 
case our national production of iron and steel should 
increase upon its present relatively low figures, it 
may become even more important than it is now. Our 
facilities for quickly unloading large ore ships are 
very far from being all they should be, and compare 
very unfavourably with those that exist in such ports 
as, for example, Antwerp and Rotterdam. Unless 
they are greatly improved, we shall fall even farther 
behind in the race than we are at present. We may 
not be able to reach the standard of the American 
lake ports any more than we can equal the vast and 
homogeneous loads of the American ore railways, but 
until we can provide deep-water berths where large 
ships can lie afloat at all states of the tide, and until 
these berths are equipped with appliances for unload- 
ing ships with the greatest possible speed, and until 
the spirit of our labour is such as to enable us to reap 
the fruits of our expenditure on these objects, we 
shall have to pay high freights, and shall be thereby 
hampered in our efforts to make full use of some of 
the mnost important of the possible sources of our ore 
supply. 


institutionof Mechanical Engineers. 


THE ACTION OF CUTTING TOOLS 


THe Lnustitution of Mechanical Engineers met at 
Storey’s-gate on Friday, April 28th, to discuss a paper 
giving * An Account of Some Experiments on the 
Action of Cutting Tools,” by Professor KB. G. Coker 
and Dr. K. C. Chakko, an abstract of which we print 
on page 503. Dr. Hele-Shaw, the President, took 
the chair. 

In presenting the paper, Professor Coker said that 

it was the outcome of a suggestion from the Cutting 
Tools Research Committee, and was not really 
intended, originally, to take the form of a paper for 
discussion. It was rather a report on some pre- 
liminary experiments which had been made with 
the aid of polarised light to determine the stresses 
set up in the work and tool during cutting opera- 
tions. He gave a brief explanation of the character 
of polarised light and of the manner in which it could 
be used to measure the stresses in a transparent body 
by taking advantage of the fact that the colour of 
the light passing through the body varies according 
to the stress. The changes of colour, combined with 
the extent of the transverse expansion or contraction 
of the material, were recorded by a special piece of 
apparatus which was somewhat like a lathe working 
on the edge of a dise of nitro-cellulose. Some of the 
tools were made of glass, while others were of steel. 
Professor Coker projected on to the screen a number 
of lantern slides which showed the bands of colour, 
indicating regions of stress in the material, and 
exhibited some graphs giving the quantitative stresses 
in the disc and the cutting tool. 
At the invitation of the President, Mr. I. V. 
Vernon (Alfred Herbert, Coventry) opened the cis- 
cussion. He suggested that Professor Coker’s experi- 
ments only confirmed the impression that any engineer 
would get if he considered the matter, that is to say, 
they established the existence of compression in the 
material above the tool and tension below, a condition 
of affairs which would be prevalent whether the work 
was moving or merely pressing statically on the tool. 
Mr. Vernon asked for some particulars of the extenso- 
meter used for measuring the changes in the thickness 
of the stressed part of the disc, as he was rather 
sceptical as to the possibility of measuring to such fine 
limits as one millionth of an inch. He also gave some 
figures which bore out the experimenters’ discovery 
that the stress in the material was not influenced by 
the speed at which it was removed. These figures 
were the results of experiments carried out some years 
ago on reducing bars of steel in a turret lathe. The 
bars were 2in. in diameter, and were reduced to lin. 
or ljin. at cutting speeds ranging from 107ft. to 210ft. 
per minute. The amount of metal removed per mjnute 
per horse-power only varied from 0.33 lb, to 0. 42 Ib. 
throughout that range of speeds. The ratio between 
horse-power and speed was also found to be nearly 
constant when using screwing dies instead of a 
turning tool. 


bear carriage without to any serious extent breaking 


in cutting, which he was carrying out by electrical 
means. He agreed with Mr. Vernon that the polarised 
light experiments disclosed just what t be 
expected, and said that although he found difficulty 
in measuring to the ten-thousandth part of an inch, 
Professor Coker was evidently successful to the one- 
millionth part. He pointed out that the authors’ 
tests were hardly comparable with workshop practice, 
as the tool was only fed into the work radially, 
whereas in practice the tool was fed along the work 
and produced forces in three dimensions, which might 
introduce shearing forces that would not be revealed 
as such by polarised light. Then, again, the steady 
conditions recorded during the experiments never 
persisted in practice, and the chip was always pro- 
duced, after a very short preliminary stage, as « 
series of little prisms welded together on to a narrow 
strip that came off next to the tool. The edge lof the 
tool itself was also greatly modified in the process 
of cutting steel, and Colonel Crompton had found 
that the power required actually decreased after a 
short period of cutting. Microscopic examination of 
the tool at this stage showed that the extreme cutting 
edge had been sharpened by the friction of the chip, 
causing the familiar * crater” on its upper face, and 
some photographs which were handed round the room 
showed this effect plainly. Colonel Crompton thus 
considered that if the experiments were to be of any 
commercial value they should be continued until the 
tool had settled down into the condition he described. 

Sir A. Hadcock (Armstrong, Whitworth and Co.) 
said that the subject of the paper interested him 
greatly, as he had employed the polarised light 
system in investigating the strength of very thick 
cylinders when stressed beyond the elastic limit. 
The behaviour of these cylinders could not be recon- 
ciled with theoretical investigations, so Professor 
Coker’s methods were tried; but he doubted if 
celluloid behaved like steel when under stress, and 
although Professor Coker’s results agreed with theory, 
they did not go beyond the elastic limit. The effect 
of the tearing action of the tool in some conditions, 
as described in the paper, obviously left the surface 
of the material in a stressed condition, as it was well 
established that a rough-turned tension test piece 
would fail more readily than one finished with a 
smooth surface. 

Mr. E. R. Dolby asked Colonel Crompton if the 
tool used in his experiments had been lubricated. 
To which Colonel Crompton replied that a lubricant 
was not used, as it was possible to calculate the 
difference in the forces between lubricated and dry 
conditions, while the use of a lubricant made tho 
cutting very irregular. 

Mr. F. W. Lanchester (Daimler Company) was 

another of the speakers who considered that the 
divergeuce from practical work represented by the 
experimental disc was so great that the results were 
not likely to be of much commercial use, and he 
suggested that Professor Coker might try using two 
tools, facing one another, with the object of eliminat 
ing end thrust, on opposite sides of the disc, and acting 
as parting tools; while Mr. Sears (National Physical 
Laboratory) commented on the extreme delicacy of 
measuring, as the author did, in millionths of an inch. 
Mr. H. J. Brackenbury (C. A. Parsons and Co.) 
made a sketch on the blackboard by means of which 
he showed that when a heavy cut is being made in 
the lathe the point of the tool may be as much as one 
eighth of an inch distant from the actual point where 
the shaving begins to part from the work. He said 
that at a comparatively low cutting speed the chip 
curled up as it came off, but that as the speed was 
increased the curvature of the chip was reduced, 
until at a speed of 120ft. per minute it was almost 
straight, and it came off so fast as to be dangerous 
to the workman. He thought, however, that at the 
speeds Professor Coker used the tool was actually 
cutting in contact with the work. 
In the course of his reply, Professor Coker made a 
rough diagram of the exteusometer used in the 
experiments, which, he said, had been used before. 
It comprised two needles bearing against opposite 
sides of the disc. One of the needles could slide in a 
casing, and was connected with a system of levers 
that operated a mirror which was used to reflect a 
beam of light on to a drum of sensitised paper. The 
drum was rotated in unison with the experimental 
dise, and a curve was drawn on it by the extenso- 
meter, with the disc free, to give a datum line. 
Another curve was then drawn with the cutting tool 
in action, and the distance apart of the two curves 
was a measure of the extension or compression of the 
disc. He had made some experimental investigations 
on three dimension stresses, as suggested by Colonel 
Crompton, but had not got very far with them yet ; 
but he thought that the tests carried out, as described 
in the paper, on two dimension stresses threw a lot 
of light on the action of three dimension stresses. 
Cellulose, he thought, behaved in the same manner as 
steel, when under stress, up to the elastic limit. 





Tue extension of the Bergen wireless service, for which 
the Storting has voted 100,000 kronor, is expected to be 
completed in June. The station will be equipped with 
both the wireless telegraph aud the wireless telephone and 





Colonel R. E. B. Crompton said that he hoped to 
get considerable assistance from Professor Coker’s 





ion of fines by briquetting, sintering, or other such 


report in his own investigations on the forces involved 


will deal more especially with shipping. The wireless 
telephone will have a radius of 600 kilonis., which will 
enable it just to reach the North of England. 
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Obituary. 


WILLIAM BLOW COLLIS. 


Txe death is announced of Mr. William Blow Collis, 
of Swinford House, Stourbridge, which took place 
on Monday, April 24th. 

Mr. Collis, who was the son of a solicitor, was 
born at Stourbridge in 1839. He received his early 
education at a private school at, Kidderminster and 
at the Grammar School in the same town, but at the 
age of twelve years he went to Westminster School, 
at, which he had gained an entrance scholarship. At 
the age of seventeen he entered the Woodside Iron- 
works, at Dudley of Messrs. Cochranes, becoming 
afterwards under-manager of the blast-furnace. He 
also spent some time at the Middlesbrough works 
and collieries of the same firm. He was closely con- 
nected with the Granville and Gorsty colliery, which 
had been opened up by Mr. J. E, Swindell and_ his 
father, who died in 1858. In this connection, in 
collaboration with his brother, the late Mr. E. J. 
Collis, he took out patents for coke ovens. Later, he, 
with a Mr. Dawson, patented a gas-fired wagon 
brick kiln, which he worked with considerable success. 
For some time prior to 1870 he practised as a consult- 
ing engineer in partnership with the late Mr. J. J. 
King, and about that time started, with a few friends, 
a system of mine drainage which eventually developed 
into the South Staffordshire Mines Drainage Com- 
mission, In this connection he was responsible for 
the re-modelling and setting to work of some old 
engines, and for the design and erection of new 
pumping machinery, particularly of the large engine 
at Waterfall Lane. He was also instrumental in 
preserving an original Newcomen engine which, we 
understand, is still used as a stand-by at the Windmill 
End pumping station. 

Mr. Collis was a mining engineer of considerable 
repute, particularly in the South Staffordshire district, 
and his expert advice was constantly being sought in 
connection with mining questions. He was chairman 
for many years of the Cannock Lodge Colliery Com- 
pany, Limited, and for thirty years managed the 
Homer Hill Colliery for Messrs. Samuel Evers and 
Sons. He was chairman for some time of the Wordsley 
Brewery Company, as well as of the Stourbridge Water 
Company, of which he was a director for forty years. 
Of the local Gas Company, too, he was a director for 
twenty-five years. Of the Stourbridge Navigation he 
was a director for forty-six years and chairman for 
twenty-three years. He also served on the Midland 
Coal Trade Wages Board, and was a member of 
Council of the Midland Institute of Mining Engineers. 





National Foundry Competition. 





A NATIONAL foundry competition is to take place in 
connection with the International Foundry Exhibition, 
which will be held at Bingley Hall, Birmingham, from 
June L5th to 24th next. Both exhibition and competition 
are bei organised conjointly by the Birmingham 
Chamber of Commerce, the Institution of British 
Foundrymen, and the British Cast Iron Research Asso- 
ciation. 

The competition will be open to all foundry employees, 
ex-Service trainees, and technical school students in 
Great Britain under twenty-one years of age on May 15th, 
1922—except in Class C—male or female, whether in 
employment or not. Neatness, finish, initiative and time 
taken in the work will be the basis of awards. The com- 
petition will be divided into three classes, A, B and C, 
which will, in turn, be subdivided. 

Class A.—For making the best core in one of the follow- 
ing sections :—Section 1; For light castings. A radiator 
core ; a water-cooled cylinder core (oil sand core). First 
prize, £3 3s. and second prize £2 2s., both presented by the 
National Light Castings Association. Section 2: For 
medium castings. A pipe work core; an arm core and 
tooth core for wheel. First prize £3 3s. and second prize 
£2 2s., both presented by the President, the Right Hon. 
Lord Weir. Section 3: For heavy castings. A steam 
port core for cylinders or pumps ; a strickled core. First 
prize £3 3s. and second prize £2 2s., both presented by the 
British Engineers’ Association. The winner of the first 
prize in each section will also receive a diploma from the 
Birmingham Chamber of Commerce. A consolation prize 
of a foundry technical book will be given for the entire 
class. 

Class B,—¥or making the best mould in each of the 
following sections :—Section 1; Floor moulding. First 
prize £5 5s., second prize £3 3s., and third prize £2 2s., 
all presented by Lord Weir. Section 2: Two-part work 
moulding. First prize £5 5s., second prize £3 3s., and third 
prize £2 2s., all presented by the Worshipful Company of 
Founders. Section 3: Three-part work moulding. First 
prize £5 5s., second prize £3 3s., and third prize £2 2s., all 
presented by the Institution of British Foundrymen. The 
winner of the first prize in each section will also receive 
a diploma from the Birmingham Chamber of Commerce. 
A consolation prize of a foundry technical book will be 
given for the entire class. 

Class C.—For making the best pattern to a blue print 
design to be supplied-to-each competitor: ‘Fhe pattern 
to be made in best yellow pine at competitor's shop, 
works or school. Section 1: Open to all over twenty- 
one years of age. First prize £5 5s., presented by. Mr. 
H. Lakin-Smith, F.C.A.; second prize £3 3s., presented 
by Mr. J. E. Fletcher, M.1. Mech. E.; third prize £2 2s., 
presented by Mr. H. L. Reason, M.I. Mech. E.; and fourth 
prize £1 1s., presented by Mr. Thos. Vickers. Section 2: 
Open to all under twenty-gpe years of age. First prize 


£5 5s., presented by the proprietors of the Foundry Trade 
Journal ; second prize £3 3s., presented by Mr. H. Field, 
President, Birmingham Branch, I.B.F,; and third prize 
£2 2s., presented by the proprietors of the Foundry. 
Section 3: Open to students at any technical school in 
Birmingham and in a radius of 10 miles from Birmingham, 
under twenty-one rs of age. First prize £3 3s., pre- 
sented by Mr. W. Waters Butler ; and second prize £1 Is., 
presented by Mr. Thos. Vickers. The winner of the first 
prize in each section will also receive a diploma from the 
Birmingham Chamber of Commerce. A consolation prize 
of a foundry technical book will be given for the entire 
class. 

Further particulars and information regarding the 
general conditions attaching to the competition may be 
obtained on application to Mr. Thos. Vickers, honorary 
secretary, Technical Advisory Committee, Central House, 
75, New-street, Birmingham. It may be added that the 
entries close on May 15th, and that there are no entrance 
fees. 





THE RELATION OF THE ELEMENTS. 


Proressor Sir Ernest RutrHerrorp, F.R.S., delivered 
the twelfth annual May Lecture to a meeting of members 
of the Institute of Metals on Wednesday last, at the Insti- 
tution of Mechanical Engineers, Westminster. He said 
that very rapid strides in the growth of our knowledge 
of the constitution and relation of the elements had been 
made in the past decade. It had become clear that the 
atoms were electrical structures of the same general type, 
consisting of a minute but massive charged nucleus 
surrounded at a distance by a distribution of negative 
electrons. The work of Moseley had shown that an 
unexpectedly simple relation existed between the elements. 
Apart from its mass, the properties of an element were 
defined by a whole number, which represented the charge 
on the nucleus and the number of the outer electrons. 
This number also gave the ordinal or atomic number of the 
element arranged in order of increasing weight. All the 
known elements were defined by numbers starting from | 
for hydrogen and ending at 92 for uranium, and only a 
few numbers were missing. The discussion of the struc- 
ture divided itself into two parts, one the laws controlling 
the position and movements of the outer electrons, and 
the other the constitution of the nucleus. After reference 
to the recent remarkable theories of Bohr to explain the 
distribution and motion of the electrons and the origin 
of the periodic variation of the properties of the elements, 
attention was directed to the structure of the nucleus 
which was of great complexity in heavy elements. The 
evidence derived from a study of the disintegration of the 
radio-active elements showed that the nucleus contained 
both helium nuclei and electrons, but no sign of the 
emission of hydrogen nuclei had been observed. The 
atoms of the elements were very stable structures, and 
in order to break them up it was y to use con- 
centrated sources of energy to overcome the powerful 
forces holding the nuclei together. The most suitable 
agent for attack was the swift alpha particle from radium. 
The atoms were bombarded by a stream of alpha particles 
and occasionally one of the latter passed close enough to 
a nucleus to effect its disruption. Experiments made by 
Dr. Chadwick and the speaker showed that in this way 
swift hydrogen nuclei were liberated from the atoms of 
nitrogen, fluorine, sodiwn, phosphorus and aluminium, 
but the amount of disintegration was on a very minute 
scale. It seemed clear that hydrogen nuclei were con- 
stituents of the nuclei of these atoms, and were in all 
probability satellites of the main system. It was believed 
that the helium nucleus was a secondary structure built 
up of four hydrogen nuclei, and that consequently the 
nuclei of all isted ultimately of an ordered 
structure of hydrogen nuclei and electrons. The arrange- 
ment of the parts composing the nucleus and the forces 
operative were quite unknown, and the difficulties of 
direct attack on this problem of nucleus structure were 


very great. 
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PHOTOGRAPHIC SURVEYING. 





Tue accuracy of a photographic map depends first of 
all on the precision of the triangulation system controlling 
the survey. After that it is dependent on the number of 
camera stations and on the scale of the plan. Any scale 
or contour interval may be used. For general purposes 
a contour interval of 100ft. and a scale of 1 : 40,000 are, 
according to an article by Mr. M. P. Bridgland in the 
Canadian Engineer, very convenient for a large plan. The 
precision is that of a good plane table survey, but with the 
advantage that many more points are plotted and the con- 
touring is done by the surveyor in the office, with views 
from different stations continually before him, while with 
a plane table this comparison is entirely wanting. 

The most tedious and tiresome part of the work is 
plotting the points and drawing the contours. The office 
work requires at least twice as long as the field work. 
However, the time required for the field work, which is the 
most expensive, is much less than if any other method of 
survey were employed, and consequently delays due to 
adverse conditions are reduced to a minimum. The office 
work is carried on by a small staff and under favourable 
conditions, and is not so subject to unexpected inter- 
ruptions. 

A party of seven can work to good advantage under 
most circumstances. The party consists of the surveyor, 
his assistant, and five men; two of them should be expert 
packers, if pack horses are used. With two sets of instru- 
ments, the surveyor and assistant surveyor, each accom- 
panied by two men, are free to work in different localities, 
the cook being left in charge of the camp at some cénfral 
point. Except on long or dangérous trips one mar is 
enough to accompany the surveyor wherructually climbing. 
In a country unusually difficult of access, extra help may 
be necessary, and even under ordinary circumstances an 
extra man is often an advantage. 

With regard to the future of photographic surveying, 
it is probable that owing to the nature of the country to 





which it is applicable, the demand for work of this kind 


will always be rather limited. There are very large 
mountainous areas in Alberta and British Columbia which 
can be satisfactorily map in this way, and other less 
broken areas, some partially timbered, which may be 
mapped by the camera alone or by the camera used in 
conjunction with other methods. While this class of 
country will not develop with a rush, as the prairie diq 
a few years ago, its development will be gradual, and 
there will be an increasing demand for topographic maps 
until ultimately it will all have to be surveyed. So far 
the work has been confined to Government surveys of 
large areas on a small scale, but it is probable that as the 
method becomes better known, it may be found a rapid 
and accurate means of obtaining the topography of small 
broken sections on a large scale. Should such be the 
case, its field of usefulness would be greatly extended. 








Letters to the Editor. 


(We do not hold ourselves ible for the opini 
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A NEW TYPE OF REINFORCED CONCRETE PIPE 
JOINT. 


Srr,—The article in your current issue is of great interest to 
al! hydraulic engineers. When this joint was first mentioned in 
the American papers the writer considered that the expense due 
to the machined cast iron ends would make the reinforced con. 
crete pipe nearly as costly as a metal pipe. There is also the 
difficulty mentioned in the article of making sound joints 
between these cast iron ends and the body of the pipe. Even 
in making ordinary reinforced concrete pipes in long lengths 
there is very great difficulty in procuring pipes free from cracks 
and voids due to the concrete clinging to the reinforcing bars and 
not settling down solid in its place, If such pipes are cast in the 
ordinary way on end it is essential that, say, half-a-dozen should 
be at a time and a few inches only of concrete 
deposited in each in rotation and thoroughly compacted, and 
the process repeated till the whole of the pipes are finished. 1+ 
is also advisable to have the aggregate under jin. in diameter. 

British engineers would probably prefer a plain-ended pipe 
with an adjustable joint of the collar type, such as the double- 
gland joint, The writer believes, however, that a joint made 
with hard lked neat t in @ reinforced concrete collar 
will be quite serviceable for moderate pressures, and that such 
joints have not had a fair trial yet. 

April 19th. 





Water ENGINEER. 


ORGANISATION AND WAGES. 


Sim,—A careful perusal of the letters in recent issues, dealing 
with the subject named above, combined with @ more than 
cursory study of your leading article on the cognate subjects 
of “ Science and Labour "—Taz Encopxeer, April 7th—proves 
that many are qualified to criticise and therefore to condemn 
existing systems, prevailing methods and their results. 

To a limited extent, this destructive criticism is necessary 
and useful. Until the defects and shorteomings of men, machines 
or economic systems are listed and tabled, it is vain to expect 
reform or amendment, but the affection for times that are past 
and conditions never likely to recur may easily become an obses- 
sion and a hindrance to progress. 

Old Joe Willet objected to coaches ; Samuel Weller, the elder, 
detested locomotives ; and the Luddites protested with energy 
and warmth against the introduction of “the devil's tools 
and now your pages record emphatic protests against further 
steps in the development of the industrial system. 

Modern conditions produced this system—the large work- 
trade combinaticns, huge aggregations of employees directe 
and controlled from one centre, with the inevitable tendency for 
these aggregations to increase, to expaud, alike in industris!, 

cial fi 1 groups. 

To spend time and energy lawenting the “ passing away 
of the small works and factories, where the foreman was 4 
variety of super-man, capable of tackling any job that came 
along, and successfully dealing with it, is absolute waste. 
“ There ain't no such person " to-day, and many of us question 
if he ever existed, while the small factory appears to be neariny 
the state of the political nostrum, described by Disraeli as not 
only dead, but damned ! 

That being the case, the “ Big Business” being here, and 
here to stay for a time apparently, is it worth while to spend 
time criticiaing the trivialities of minute details of the cecor«ls 
connected with the routine followed in some particular factory, 
where it had been probably introduced, wilfully and of malice 
aforethought, by some of the friends cf the old foreman ? 

Systematic planning, recording, routing, following up, chec! 
ing, testing—all these are considered necessary in a big factory. 
Can anyune ofter a substitute ? 

Birmingham, April! 29th. 





A. Witiiams Price. 


LOCOMOTIVE COUNTERBALANCING. 


Srx,—Adverting to the query as to whether the Agenoris 
of 1829 had wooden or metal wheels, I have now ascertaine: 
that the engine had cast iron wheels with wrought iron tire- 
The question concerning the balanee weights, however, is n'' 
cleared up by that fact, and it seems difficult definitely to decid: 
when they were fitted to the engine. The Stourbridge Lion, » 
very similar locomotive completed by the saine builders—Foster, 
Rastrick and Co.—in 1838, certainly had no such weights. 1t 
is noteworthy that each of these engines had a steam dome, « 
fact that is sometimes overlooked, as the first British-built 
locomotive to be provided with that appendage is generally 
taken to be Hackworth’s Globe, constructed for the Stockton 
and Derlington Railway in 1830, The dome was placed at the 
rear end of the boiler in the case of the Agenoria, but in the case 
of the Stourbridge Lion it was either at the front or in the middle. 
Different drawings show the two difterent positions, thus afford - 
ing another instance of the difficulties which beset the path of 
the historian and the seeker after truth. 


Stevenage, Herts, April 29th. F. W. Brewer. 





ERRATUM. 


AvorpaBLe Wasts 1N Locomotive Opgeration.-—Correction 
to letter, page 477: To ‘ Note,’’.on eleventh line from foot of 


column 1, substitute “ decreases "’ for word “ ea omesee . 
Cc. R. &B. 
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A New Atlantic Record. 


On the return portion of her second trip since being 
converted for oil fuel firing, the Mauretania easily 
surpassed the average speed which she maintained 
on her first trip. She arrived at Southampton on 
Monday morning five days eight hours fifty-six minutes 
after leaving New York. Her average speed was 
25.14 knots. For a short time on the day before her 
arrival in port her speed touched 27.5 knots. She 
thus has not only accomplished the fastest Trans 
atlantic crossing since the war, but broke her own and 
therefore the world’s liner speed record. 


Gift to the British Association. 


THe general treasurer to the British Association 
for the Advancement of Science has announced that 
the Hon. Sir Charles Parsons has placed unreservedly 
at the disposal of the Council of that body a gift of 
£10,000 Five per Cent. War Loan Stock. This 
generous action on the part of Sir Charles should 
prove of great benefit to the Association by removing 
the possible chance, hitherto existing, of its activities 
being restricted through the depletion which its 
resources have suffered during the past seven years. 
Since its foundation in 1831 the Association has 
made grants in aid of scientific research totalling 
more than £83,000. At last year’s meeting in Edin- 
burgh the grants voted reached about £500, but there 
is no doubt that the Association could advanta- 
geously administer a larger sum. Whether the 
interest on Sir Charles’ gift will so be expended will 
be decided at the next Council meeting in June. If 
such destination be determined for it, the exact 
branches of research to be benefited would probably 
be settled at the annual meeting at Hull in Sep- 
tember. 


Woolwich and the Government. 


Tue claims of the Arsenal and Dockyard at Wool- 
wich for imereased consideration on the part of 
the Government are once again being strongly urged 
by those interested in the borough's welfare. It is 
pointed out that before the war the Government 
establishments at Woolwich employed 14,461 work- 
people. By the date of the Armistice this number 
had been increased to 102,486. On September 26th 
last the workpeople numbered 17,096, while on March 
3ist this year they amounted to 15,965. If the reduc- 
tion is continued, it is argued, a point will soon be 
reached at which the staff left will be insufficient to 
serve as a nucleus should expansion again become 
necessary. A greater share than at present, it is 
udvocated, should be given to the Arsenal of arma- 
ment and other Government work, the suggestion 
being that firms deprived of such work for the benefit 
of Woolwich could find alternative employment on 
private orders such as the Arsenal cannot accept. 


The Imperial Airship Scheme. 


Tue scheme for the establishment of a com- 
mercial airship service between Britain, India and 
Australia advanced by Commander C. D. Burney 
with the support of Vickers and the Shell oil group 
has received the approval of the Federation of British 
Industries. In a letter to Captain Guest, Minister for 
Air, the Federation states that it has carefully 
examined the scheme, and has come to the con- 
clusion that every effort ought to be made to give it 
effect provided the Air Ministry considers the financial 
estimates reasonable and the service practicable. 
The Federation adopts the view that real benefit from 
air transport will not accrue to the commercial com- 
munity until the long-distance routes, such as that 
covered by Commander Burney’s scheme are opened 
up. The financial estimates embodied in the scheme 
as originally outlined have been modified so as to 
reduce the required contribution from the Treasury. 
It is fully expected that the Air Ministry will now 
recommend the Government to afford the necessary 
assistance. 


A New Air Route and a New Air Record. 


Next Monday, when the King and Queen travel 
to Belgium, the Royal yacht will be accompanied on 
its voyage by an aeroplane, the first to operate on the 
Croydon-Brussels air route in connection with the 
Instone Air Line’s new service. The machines to be 
employed are ten-seaters, and will perform the 
single journey in 2} hours. The Instone Air Line has 
been appointed by the Air Ministry the sole sub- 
sidised undertaking on the Brussels route. On the 
London-Paris service a record was established on 
Monday by Captain E. D. C. Herne, in that, using the 
new DH 34 machine, he made four successive single 
trips between the two capitals in the interval from 
6.55 a.m. and 5.40 p.m. Out of the 10} hours between 
his first ascent and his last descent he spent 8 hours 


52 minutes actually in the air. The total distance 


covered was approximately 1000 miles. 
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The Shipyard Strike. 


THE exact terms agreed to between the ship- 
building employers and the Unions’ Negotiating Com- 
mittee in connection with the dispute over the dis- 
continuance of the war bonus were revealed soon after 
we went to press last week. They comprised a 
reduction of 10s. 6d. per week on and from March 
29th, and two further reductions, each of 3s. per week, 
on and from May 17th and June 7th. Some trouble, 
it seems, was experienced in inducing the representa- 
tive conference of the unions to approve of these 
terms, but ultimately it was agreed to submit them 
to the ballot of the members with the recommendation 
that they should be accepted. The balloting began on 
Saturday, and continued up to Wednesday night, but 
so far the result has not been announced. 


Dundee and the Grampian Hydro-electric 
Scheme. 

THE opposition of Dundee to the Hydro-electric 
Development Company’s Grampian scheme, the Bill 
in connection with which went into Committee on the 
2nd inst., has now apparently been withdrawn. At 
one time it was proposed by the Dundee Electricity 
Committee that an arrangement should be entered 
into with the company provided the price charged for 
the energy were reduced to £3 per annum per kilowatt 
of maximum demand and 0.2d. per unit, and pro- 
vided the company paid the standing charges and a 
fixed annual rental of £5000 in respect of the Cor- 
poration’s electricity station. The Town Council, 
however, has now decided to withdraw its opposition 
to the Bill, provided the company will not run its 
cable through Dundee and will withhold *permission 
for electrical construction work other than for main 
line railway electrification. 


Stainless Steel American Patents. 


Tae patent rights for stainless steel in America 
are owned by the American Stainless Steel Company, 
of which firm Mr. Harry Brearley is a director. The 
American Company recently instituted proceedings 
in the United States courts against the Ludlum Steel 
Company, of Watervliet, N.Y., with the object of 
preventing it from making and selling steel which, it 
was alleged, infringed the patents held by the Ameri- 
can company. The case was regarded as being of 
great importance, in that it was the first test of the 
validity of the rights claimed in the American cong 
pany’s patents. Judgment, we learn, has now been 
awarded in favour of the Ludlum Company on the 
ground that its mixture or formula was different from 
that used in making stainless steel in accordance with 
the patents held by the American company. An appeal 
against this decision will, we, gather, probably be 
lodged. 


Hydro-electric Development at Elswick. 


In May, 1920, a hydro-electric section was formed 
as part of the civil engineering department at the 
Elswick works 9f Armstrong, Whitworth, the imme- 
diate object of which was to manufacture water 
turbines to the designs of a Norwegian firm. The 
development of the work of this section has now called 
for its separation from the civil engineering depart- 
ment and its elevation into a department of its own. 
The new department is charged with the duty of 
dealing with complete water-power development 
schemes in all aspects, civil, mechanical, and elec- 
trical. The firm is working in this matter in con- 
junction with a powerful London financial group, and 
has at present in many parts of the world survey 
parties at work investigating various projects which 
have been brought to its notice. The offices of the 
new department are at 8, Great George-street, 8.W. 1, 
and the management is in the hands of Mr. Douglas 
Spencer, assisted by Mr. Robert P. Tod, Mr. V. 
Bataillard, and other hydro-electric engineers. 


The Immunity of Public Ships. 


Since the King can do no wrong, it follows in law 
that the King’s ships are above the ordinary pro- 
cedure in the matter of recovering damages for 
collisions caused by them or of claiming for salvage 
or towage services rendered to them. By extension, 
this principle is applied not only to warships, but to 
State-owned vessels engaged on ordinary commercial 
duties and to private vessels hired by the State for 
trading purposes. By farther extension, the immu- 
nity from legal proceedings also applies to vessels 
owned by or in the employ of foreign sovereign States. 
Any compensation that may be secured for loss, 
damage, or services is awarded as an act of grace. 
State-owned vessels are above the necessity for 
obeying such safety regulations as those relating to 
the load line, deck cargoes, &c. Shipbuilders, 
repairers and dry dock authorities have no right of 
suit against a sovereign State in connection with a 
State-owned vessel. Dock, harbour and river con- 
servancy authorities, underwriters, bankers, mer- 











chants, passengers, and’crew.are equally at a disad- 


vantage. The position has been aggravated since 
the war by virtue of the increase in the number of 
State-owned vessels engaged in trade. It is, in fact, 
regarded by the Chamber of Shipping of the United 
Kingdom as fraught with danger to the welfare of 
international overseas trade. At the instance of the 
Chamber, the subject will be made the chief item on 
the agenda at the conference of the Comité Maritime 
International, to be held in London in October. It 
may be added that under the terms of the Versailles 
Treaty Germany agreed to accept in this matter the 
status of an ordinary litigant and not that of a 
sovereign State. 


London-Manchester Underground Telephone 
Cable. 


Tue new underground telephone cable between 
London and Manchester, opened on the 27th, marks 
an important stage in the development of telephony 
in this country by reason of the fact that it is equipped 
with thermionic valves, instead of relays, for repeating 
and amplifying the currents. The cable is at present 
working on a temporary repeater station at Leicester, 
but will eventually have two such stations, one at 
Fenny Stratford and the other at Derby. It contains 
320 copper wires which provide 156 telephone speak- 
ing circuits, together with a certain number of tele- 
graph circuits. A similar cable between London and 
Birmingham, and from thence to Liverpool, will soon 
be available. The ultimate plans of the Post Office 
contemplate underground telephone cables radiating 
from London to Cornwall, Southampton, Dover, 
Norwich, Hull, Newcastle, Edinburgh, Glasgow, 
Manchester, and Swansea. 


Pisa and a Monument to Galileo. 


REPEATED proposals over a period of many years 
have been made to erect in Pisa a fitting monument 
to Galileo, the celebrated astronomer and physicist, 
who was born in the town in the middle of the six- 
teenth century. Schemes to this end were advanced 
in 1864, 1888 and 1900, but either through lack of 
support, the death of those interested in the collection 
of the money, or the failure of the bank with which 
it was deposited, they all withered away to nothing, 
until the whole matter became something of a joke. 
The Archbishop of Pisa, Cardinal Maffi, himself an 
able scientist and at one time Director of the Astro- 
nomical Observatory at Pavia,has now revived interest 
in the matter by proposing to erect the suggested 
monument at his own expense. Strong opposition 
to his scheme is, however, being expressed on the 
ground that the Church, having, through the Inquisi- 
tion, persecuted Galileo, was debarred from erecting 
a monument in his honour. It is possible that the 
opposition of the Pisans to the Cardinal's scheme is 
tinctured with remembrance of the fact that he it 
was who some years ago showed that neither the 
house in which Galileo was alleged to have been born 
nor the lamp in the Cathedral, the swinging of which 
was said to have induced the philosopher to inves- 
tigate the action of the pendulum, could possibly 
have been in existence in his time. 


The Engineering Dispute. 


THE news of the week in the matter of the engi- 
neering dispute is dominated by two features, namely, 
the accession of the Government to the men’s request 
for the appointment of a Court of Inquiry into the 
circumstances of the dispute, and the employers’ 
decision to open the shops on Wednesday morning 
of the current week with the object of affording an 
opportunity to any of the workpeople who desired to 
do so to resume their employment on the conditions 
which have been laid down by the employers during 
the negotiations with the union representatives. A 
preliminary meeting of the Court of Inquiry, with Sir 
William Mackenzie as arbitrator, was held on Friday 
of last week. The real work of the Court did not, 
however, begin until Wednesday, when the Em- 
ployers’ Federation was called upon to state its case. 
The work of the Court is expected to occupy a con- 
siderable length of time. Meanwhile the employers 
have decided not to cancel or suspend the lock-out 
notices while the deliberations of the Court are pro- 
ceeding. As a consequence, the notices to the mem- 
bers of the Engineering and Shipbuilding Trades 
Federation, the National Union of Foundry Workers, 
and the General Workers’ Union became effective on 
Tuesday. ‘The employers’ offer to the men to resume 
their work on “ individual contracts,’ pending a final 
settlement of the dispute with their unions, was hotly 
resented by the latter, who urged their members not 
to accept it, and stigmatised it as an attempt to drive 
a wedge between the rank and file and the Executive. 
Latest reports from the engineering centres indicate 
that while in some districts, such as Manchester and 
Glasgow, no response has been made to the employers’ 
offer, in others, such as Birmingham and Liverpool, a 
fair number of men applied for work. 
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Turbine Reduction Gearing and its 
Production." 


THe outstanding requirement of turbine reduction 
cears is silent and smooth running. To achieve this 
result, great accuracy in the cutting of the teeth is required. 
It is also obvious that the more gradually the teeth come 
into contact, the smoother the running; hence the adop- 
tion of the helical type of tooth. The design of a machine 
tool to handle such work should meet the following 
requirements, A, B, C, D, E, F and G: 

(A) A dividing wheel of maximum diameter should be 
ivailable properly to control the work; the larger the 
dividing wheel the better the results. 

(B) A very accurate dividing wheel is imperative. 

(C) The mechanism controlling the spiral angle must be 
» arranged that the tooth angles of mating gears are 
automatically produced with the abeolute identical angle, 
without recalculating or resetting the spiral change gears. 
Though all the mechanisms in the machine illustrated on 
pages 494 and 498 are under the control of a single drive 
ind are interdependent, they may be considered as three 

‘motions having independent functions :—The hob motion 
which can be varied through a differential mechanism ; 
the table motion, which can be varied by the main dividing 
change wheels ; and the down traverse of the hob slide, 
varied by its feed gears. The elements of the mechanisms 
will be understood from the following notes and a refer- 
enee to the diagram below. In this, A is the hob driven 
through shaft D by change wheels E from the motor. 
B is the dividing wheel driven by worm C through shaft 
and change wheels G G* from motor. The gears E and G, 
of course, vary with the different numbers of teeth to be 
cut. The feed screw L is controlled by the shaft D through 
feed gears H—four changes—-worm and wheel J and 
compensating years K through a shaft which also 
controls the accelerating or retarding of the hob through 
change gears M and differential gears N in order to produce 
the various right and left-hand spiral angles in the teeth. 
it will be noted that differential control of the spiral angles 
is the hob motion section. ‘The spiral angle could be 
obtained by placing the differentia! gear in the table 
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pages 494 and 498, from which it will be noted that the bed 
is of the banjo formation to accommodate the interchange- 
able tables. The circular end carries a massive hollow 
spindle on which the table pivots. The hole in the table 
spindle is 2ft. diameter, and as some gear blanks are 
mounted on their shafts before the eutting operation, 
this permits the shafts to pass through the bed, bringing 
the blank into a convenient position on the table for 
cutting. The lower end of this hollow spindle rests on a 
footstep ball race carried on a fulerumed weighbridge 
arra ent, to which is connected an outside steelyard 
arm, by which any counterpoise to the weight carried by 
the spindle up to 30 tons can be given and indicated Ly 
the floating steelyard. ‘To the other end of the bed is 
attached the gear-box containing all the driving mechan- 
ism. This gear is all closed in and running in lubricant, 
distributed to the required parts by means of a pressure 
pump. This supply of lubricant is entirely separate 
from the cutting compound which is spread on the hob, 
which lubricant, after being used, passes through a sieve 
into a tank in the base, whence it is pumped into a reservoir, 
giving a gravity feed supply to the hob. 

Apart from the ability to run continuously for long 
periods, absolute rigidity is called for, especially in the 
larye gears dealt with. The massive design of the upright 
will be noted. It can be run along the bed to or from the 
work by quick power. At the same time, by means of 
ball race bearings, it is easily adjusted by hand—that is, 
when dealing with the depth of cut. The hob is brought 
to touch the blank—-the micrometer dise set to zero— 
then from this setting all information regarding the 
important question of the depth of tooth is clearly 
indicated. 

The spindle slide carrying the hob is mounted on the 
face of the upright, and is very carefully designed so as 
to give even motion without chatter. The guide for the 
down traverse has internal narrow angles for steady motion, 
and outside strips for stability. The down traverse referred 
to is under the control of a very accurate screw, which is 
equally important to that of the dividing wheel, because 
a combination of the two gives the angle of the tooth spiral, 
and any appreciable variation affects the even bedding of 
the teeth. The thread of the hob tooth must always lie 











which generate the tooth curve can also be ground with 
side rake, which, in cutting some materials, is of great 
advantage. The taper end of a hob for helical gears is 
at first glance apparently a paradox, and often leads to a 
blunder, the taper being at the back end as regards the 
hand of thread and direction of rotation ; that is, opposite 
to that of a hob for cutting worm wheels. Theoretically 
a hob will cut either hand of spiral, but in practice, owing 
to the accumulated wear in the main worm, slight errors 
are liable to enter; consequently a right-hand hob for 
a right-hand spiral and left-hand hob for a left-hand 
spiral are imperative. 
ImporTANT Factors In Goop Propuction. 

In the production of turbine gears there is more than 
one source from which errors can enter; consequently 
the ultimate good running of the same is the outeome ot 
many important precautions. The setting of the work ia 
most important. Cutting should not be commenced till 
the surface of the blank is mounted truly concentric 
Mounting of the work on a cradle is to be recommended, 
because bolts and cramps, passing directly through to the 
table, are liable to set up distortion. Further, by means 
of a tool box fixed on the spindle slide, the spotting surface 
of the cradles can be lightly skimmed up true to the 
rotation. 

In preparing the blanks a spotting diameter should 
always be provided that is truly concentric to the axis 
of the blank, to fit which the cradle is prepared as described 
above. 

The clock indicator at this point is a critical test of good 
turning, because if the sides and face are not square or 
the blank oval, the fault will be shown up, and should he 
corrected or it is risky to proceed. Foremen have been 
known to take days at this operation, but the splendid 
results have justified the trouble taken. 

Another important factor that requires intelligent 
attention is wear in the main driving work. ‘The material 
of the worm should abrade or wear rather than that of 
the dividing wheel itself. It is quite a simple matter to 
renew the worm and clear off all dividing troubles, but 
errors introduced into the dividing wheel are always 
present, and can orly be remedied by a replacement. 


















































HOB FOR HELICAL GEAR CUTTING 


motion shaft, but this arrangement upsets the require- 
ment (C), because change wheels have to be introduced, 
which sometimes preclude identical angles being obtained 
in the mating gears, thus affecting the continuous bedding 
of the teeth. 

(D) In fast-running gears with heavy tooth pressures 
the principle of the hunting tooth should be adopted. 
This often demands the introduction of a prime number 
in the teeth, consequently a mechanism for auto- 
matically dividing for prime numbers is called for. To 
meet this requirement, Messrs. Muir developed and 
patented a prime number dividing mechanism, which is 
embodied in the gear box, as follows :—-From the table 
drive shaft, through a reversing bevel drive and change 
wheels P, a supplementary differential gear Q is introduced 
into the hob drive D. By this means the change wheels 
P can add to or subtract 1, 2, 3, 4 or 5 from the number 
of teeth the gears G would produce. 

(FE) The machine once started cutting is often required 
to run night and day for two or three weeks without 
topping, in order to eliminate casual variations. “The 
design and arrangement of gears to meet this require- 
ment has demanded the most careful consideration. They 
are of cut steel, hardened, running in lubricant in a box 
provided with inspection doors, carried at end of the bed, 

e page 494. 

(F) As the work varies in weight from comparatively 
light pinions to gear blanks weighing 30 tons, the friction 
et up in rotation of the heavier gears has to be partially 
relieved to give # reasonably constant torque. To achieve 
this, an easily adjusted counterpoise is required. The 
balancing arrangement shown efficiently meets this re- 
quirement. 

(G) The position of the worm controlling the dividing 
wheel, with regard to that of the hob, is important. If 
the work is placed at the opposite diameter to the job 
working through the dividing wheel, distortion is liable 
to beset up. The work should be placed, if possible, ver- 
tieally underneath the hob. By so doing the distortion 
actor is entirely eliminated. 

DESCRIPTION OF MACHINE. 

The general arrangement of the machine is shown on 

* Abstract of a paper by Mr. J. H. Molloy, managing director 
of Wm. Muir and Co., Limited, machine tool makers, Manchester. 


read hefore the North-Western Section of the Institution of 
Mechanical Engineers on April 7th last 











exactly in the line of the tooth space of the helix, and may | The wear referred to is remarkably small during the 
pape 
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DIAGRAM ~OF GEAR ARRANGEMENTS 

be either left or right hand; consequently, the slide process of cutting-in one wheel, and has no measurable 


carrying the hob must he capable of swivelling to any 
angle on either sice of the vertical. This is a most im- 
portant setting because any inaccuracy affects the width 
of space. For this purpose, Messrs. Muir have developed 
a very efficient angle-finding clinometer. With this 
instrument the hob can be set easily and accurately to 
one minute of a degree, giving the correct angle of the 
hob to the work, independent of the levels of the machine. 
It is provided with a calibrating spirit level, by which a 
datum level can be taken from the work or bed. After 
this adjustment, the arm is moved through the required 
angle, the exact setting being under the control of a 
vernier scale and adjusting screws. The instrument 
is then placedjon the hob spindle, and the slide rotated 
till’ the spirit level is horizontal. 

Experience has shown that the ordinary type of hob 
originally used in these machines fell very far short of 
producing the results demanded. There was no control 
over the distortion set up during the process of hardening, 
and no responsibility could be taken for “ drunkenness 
of the thread, which shows itself in the rotation of the 
hob, thus producing an abnormal space. Further, as 
the distortion of the right-hand hob could not be guar- 
anteed the same as the left-hand hob, there was no cer- 
tainty that the tooth space of one-half of the wheel would 
be exactly the same as the tooth space of the other half. 
It is well known that in helical cutting the hob enters the 
work endways ; consequently, the end threads must be 
tapered off like a tap to distribute the cutting, but for all 
that, the leading teeth do the bulk of the work in removing 
the metal. 

The inefficiency as a routing cutter noticed in the old 
type of hob was greatly accentuated during long periods 
of cutting, and undoubtedly set up strains in the blanks 
which introduced inaccuracies. This led the author to 
develop the hob with the tooth formation as shown 
above. It has alternate teeth removed, permitting the 
hob to be ground all over to ensure correctness of shape 
and pitch. Another feature of this type of hob is important. 
Owing to its formation, the leading teeth can be given 
front rake so as to rout freely, thus reducing the strains 
referred to, and greatly increasing the resultant accuracy. 
The increase of distance between the cutting edges of the 
teeth in the hob gives the opportunity of a proper bite. 
At the same time, the extra space is an advantage in 
clearance to carry away the chips. The teeth of the hob 


effect in tho resulting tooth angle that would affect the 
continuous bedding of the teeth of the gears. As a matter 
of fact, after the first test wheel is cut the worm settles 
down, and the wear becomes normal, continuing in 
constant work cutting scores of large gears, and it ia 
often a matter of two or three years before the «ccumu- 
lated error renders it necessary to replace the work. 

The machines are fitted with a weighbridge counter- 
poising arrangement, with which a counterbalance can 
be interposed to relieve the weight of the work. This is 
adjusted till the ammeter in circuit shows that about 
5 brake horse-power is being absorbed in running the 
machine idle. This ensures that the table is rotating 
safely on its bed, but with a minimum known pressure to 
set up friction. The ammeter provides a good gauge that 
the operator can keep his eye upon to warn him of varia 
tions, and the handy adjustment of the steelyard balance 
enables him to compensate for any alterations that: may 
be required. 

Some gears are of a weight bevond the 30 tons capacity 
of the weighbridge arrangement. Such weights have to 
be dealt with as a special case. 

As might be expected, gears of great weight have the 
effect of upsetting the alignments of the machine by causing 
the foundations to sink, thus upsetting another very 
important factor in the correct cutting of the gears. 

If proper precautions are taken when a machine is 
first set down, the readjustment of the alignment of the 
machine is not a serious matter. When installing, before 
levelling, the hed should be balanced on a flat bar, say, 
6in. wide by lin. thick. This supports the centre of 
gravity of the machine. Wedges are then inserted all 
round to bring the top surface of the bed level, and the 
whole grouted in. If anything arises to make readjust- 
ment necessary, the wedges are knocked out, the bed again 
balanced on the flat bar referred to, the wedges readjusted 
to bring up to level, and when grouted in again, the 
machine is as true as when originally set down. 

Where there is a big demand for these gears, experience 
has taught that a separate small machine for dealing with 
pinions is more economical than cutting them on the 
big machines referred to. This machine is illustrated on 
page 498, and the design of the gearing is so arranged that 
the angle produced in the wheel on the large machine is 
identically reproduced in the pinion on the small machine. 

Many people seem to think that a’satisfactory dividing 
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wheel solves the whole question, but the practical problem 
is reproducing as near as ible its accuracy in the 
cutting of the gears. Lack of adjustment, tortion, 
excessive wear, hard and soft places in the work or in- 
efficiency in the hob, produce their own extraneous errors, 
80 much so that it is doubtful if the accuracy of the dividing 
wheel has ever been reproduced in the cutting of the gears. 

The question is often asked if one or more cuts are 
recommended in removing the material from the tooth 
space, The answer is, one cut where possible, or, if a 
finisher is desired, the final cut should be in the region of 
-010in. Inthe author's opinion, it is at the first stage that 
the bulk of the small variations are introduced into the 
work, and once present cannot be entirely removed by a 
finishing cut. They seem to reproduce themselves. This 
point does not seem generally known. In removing the 
material in two half-depth cuts, the first cut is trying to 
insert a number of teeth in the blank not in accordance 
with the dividing mechanism. This strain plays upon the 
want of homogeneity in the blank. Soft and hard places 
allow the hob in some parts to cut more or less freely, 
so playing upon the accumulated wear or backlash of the 
dividing worm. Obviously, the deeper the first cut, the 
more the hob and dividing mechanism are in accordance 
and less likely to introduce extraneous errors. A case 
in point : I have known where a zero section of twenty 
teeth of the dividing wheel had in the corresponding 
length of the circumference of the work above it an 
extraneous added error of .008in. 

Similar difficulty arises with the accurate guide screw. 
My firm has a well-known screw tested by a committee of 
experts very close to the standard, yet to cut a screw from 
it anywhere near to accuracy is a very slow and laborious 
undertaking, only to be undertaken by a highly skilled 
and experienced turner. 

The application of turbine reduction gear is now generally 
recognised as an established success. Some controversy 
has arisen quite recently as to whether or not hobbing is 
the best method of producing this type of gearing, and 
considering that 90 per cent. of the reduction gears in 
use have been cut on these machines, is surely satisfactory 
evidence of the efficiency of the hobbing process. 

The machine described has been installed in practically 
all the principal shipbuilding works in the world. Many 
of these machines, during the stress of the war period, 
were running continuously night and day, and the con- 
sistent success in the absence of trouble from the dividing 
standpoint should be realised. The No. 2 size machine, 
with largest dividing wheel, 8ft. diameter, has had to 
handle gears 12ft. and 13ft. diameter, and the author 
helieves a gear 14ft. diameter has been produced, a very 
responsible undertaking, considering the enormous cost 
of the large blank, and the very slight mishap that can spoil 
the satisfactory running of the gears. Through the kind- 
ness of Messrs. John Brown’s, of Clydebank, a case in 
point may be cited. They required a wheel 12ft. diameter 
for a very important installation, and as a preliminary 
precaution made a test cut. A blank was prepared, 12ft. 
diameter, and parted at the centre. After cutting, the 
upper half was moved diametrically opposite and readings 
taken. The pitch error per tooth is negligible. The 
accumulated error of the worst point in the semi-cireum- 
ference of 18ft. was ten-thousandths. This, spread among 
the 200 teeth, shows a pitch error of .00005, and the 
resulting gears proved an unqualified working success. 





Discussion. 


Professor Stoney, who opened the discussion on this 
paper, said that the large amount of trouble experienced in 
many cases, especially in America, was largely due to 
faulty cutting of the gears. He asked the author which 
arrangement for balancing the gears was the more accurate, 
that on knife edges or that on rollers with ball bearings. 
Professor Stoney also desired to know whether the author 
found the creep arrangement introduced by Sir Charles 
Parsons to be a real advantage. 

Mr. Sykes said, with regard to the creeping table 
arrangement, that it was responsible for producing one 
trouble, an excessively wide tooth space, and he believed 
that many people who adopted that arrangement when 
it was first introduced had since discarded it. The first 
requirement in gear cutting was an accurate dividing 
wheel, without which neither a creeping table nor any 
other arrangement would produce perfect results. He 
thought the balancing arrangement described by Mr. 
Melloy was a very good feature, and asked whether the 
whole weight or only part of it was balanced. He had 
found that it was better to have some downward weight 
on the table, as there was a tendency for the hob to pull 
the table forward if the whole weight was balanced. With 
regard to the hunting tooth, there were many different 
opinions on that point. He did not think it was very 
important, provided the wheel and pinion were accurate. 
It was more necessary between the wheel and the hob 
when using a multiple thread hob. Although Mr. Melloy 
rather discounted the idea of using multiple thread hobs, 
they had certain advantages over single thread hobs. 
On a wide wheel, in the case of a three-thread hob, the 
wear was distributed over three sides instead of being all 
on one side as in a single-thread hob. the actual wear 
thus being only one-third. 

Mr. Reed thought the balancing arrangement suggested 
by Mr. Melloy was very ingenious, and commended the 
front cutting angle on the hob. The latter would get 
over a great deal of difficulty in eliminating the distortion 
in the blank to be cut. With regard to fixing the machine 
on the foundation, he thought that better results would 
be obtained by the adoption of a system of three-point 
support than by Mr. Melloy’s method. Although he 
agreed that there was a great deal of difficulty in cutting 
cuide screws to within the limit of accuracy given by 
Mr. Melloy—that is, one-hundredth of an inch in 6ft.— 
he believed it was possible to obtain a greater accuracy 
than that. 

Mr. Wright referred to Mr. Melloy’s point about the 
undesirable features of sinking in several cuts to get full 
depth. That, he said, would lead to a rather difficult 
position in cutting heavy gears, where the work had to be 
done in successive cute. He thought such work could 
best be done by using a roughing hob cutting to full 
depth, then following with a finishing hob cutting on the 
sides, and not touching the bottom. With regard to the 





relief on hobs, he thought it was hardly ever sufficient, 
the idea seeming to be that the less relief there was on 
the hob the longer it would last. With a more liberal 
relief, much freer cutting would result, 

Mr. Newton said he agreed with the author as to the 
necessity for the highest attainable accuracy. He thought 
that there was much more to be done before manu- 
facturers reached the utmost possibility of gearing. When 
the firm with which he was connected first took up gearing, 
it had been faced with the problem of how to measure 
errors, and had designed and patented a machine for 
that purpose. That machine had not up to then been 
made large enough to deal with large wheels, and was only 
used on pinions up to 10in. diameter. His firm had also 
adopted a machine for measuring errors in hobs, by which 
it had been able to effect considerable improvements. 
He had found it very difficult to get accumulated errors of 
less than three or four thousandths, but in measuring 
foreign gears, both American and continental of the best 
makes, he found they gave a very high degree of accuracy. 
He agreed that the Americans had in past years had a 
great deal of trouble, but they had tackled the question 
in all its bearings, and by getting fairly satisfactory 
dividing wheels and screws, and attending to the forces 
involved in cutting, they had obtained surprisingly 
accurate results. There was one point where he joined 
issue with Mr. Melloy. The author had pointed out that 
it was impossible to reproduce the accuracy of the dividing 
wheel on a wheel being cut ; the errors were always greater. 
He agreed that that had never been done, but Mr. Melloy 
drew the conclusion that that being so, the dividing wheel 
had reached a satisfactory degree of accuracy, whereas 
he—Mr. Newton—thought the fact pointed to the necessity 
of still further improving the accuracy of the dividing 
wheel. 

Mr. Cundall asked the author what degree of accuracy 
he would expect when cutting a wheel 6ft. diameter with 
20in. pitch, and, if when taking two cuts, Mr. Melloy 
would recommend the use of a multiple-thread hob. He 
thought that a single-thread hob was the best to use on 
that class of machine, as directly a multiple-thread hob 
was introduced, it threw the cutting action sideways, 
putting all the forces and the work on to the master 
wheel. With regard to the feeds when using two cuts, 
in the case of a machine with 1/23 feed, he suggested that 
the first cut should be taken with 1/23 feed and the second 
with 1/13 feed, as he had found that if the hob was forced 
on a job running for ninety hours, excessive wear would be 
induced in the hob, and the front teeth would become so 
dull as to refuse to cut, and would therefore behave like a 
worm. That would throw excessive stresses on the hob, 
driving gear, and frame of the machine. 

Mr. Melloy, in reply, said that so many important points 
had been raised that he would only be able to noply to 
several of general interest. The amount of relief m the 
hob tooth was notoriously small, but was difficult to 
increase. The clearance was obtained by backing off, 
and could only be increased by a greater throw of the cam 


in a very small increase, and to obtain more would lead to a 
mutilation of the hob tooth, and probably introduce 
chatter when working. Massive foundations were neces- 
sary and provided for the machine. The bar on which 
the bed was balanced at its centre of gravity rested on 
the main foundation, so did the wedges that were inserted 
to bring the top surface of the bed into the horizontal 
plane. The whole was then grouted in. Mr. Reed’s 
suggestion of a three-point support, in Mr. Melloy’s 
opinion, did not meet the requirements, and might lead 
to difficulties, because if the bed sank in the middle, 
owing to the great weight of the gears, the three-point 
support went with it. With regard to Mr. Sykes’ reference 
to the increase in the space of the teeth cut on the creep, 
he said that was a fact, and was to be expected, for if any 
error was “crept,”’ it must appear as an increase in the 
space. It was well known that any departure from normal, 
whether through drunken teeth in the hob or incorrect 
setting of the angle of the spindle slide, would produce 
& space greater than the hob tooth. It should be pointed 
out that the hob for creep cutting had a thinner tooth to 
compensate for this alteration. Mr. Melloy thought it 
due to the creep that the “ singing ”’ in the gears was over- 
come. Originally the gears were cut equal tooth and 
space. The creep automatically increased this space, 
permitting a cushion of lubricant, which made a marked 
improvement in the quietness of the running. After 
that experience when using the solid table, the hob was 
made to produce a greater space than the tooth. Professor 
Stoney asked if it was not a fact that some firms were 
giving up using the creep. That was so. However well 
the creep might work when first installed, the excentrically 
placed gears which caused the table to advance round the 
main dividing wheel and so distributed the error round 
the work being cut, were subject to wear and could certainly 
introduce unknown extraneous errors into the work that 
would be greater than that contained in the master wheel. 
From the engineer’s point of view, the fewer gears and 
bearings involved, the greater the probability of accuracy. 
Mr. Melloy quite sympathised with Mr. Newton’s remarks, 
pointing out that he had himself spent thousands of hours 
chasing thousandths. At the same téme, if Mr. Newton 
could not always get the extreme accuracy he demanded, 
he could, at any rate, have given to him practically perfect 
working results. Mr. Newton had pointed out the wonder- 
ful results obtained by American gear cutting, which 
seemed to give the impression they were in advance of 
the English in that type of gear cutting. In that he could 
not agree. With regard to the effect of wear in the hob 
when cutting, it was a matter of experience that the wear 
of the hob in the finishing cut per tooth was negligible. 
The amount of wear depended greatly on the length of 
time the teeth were rubbing. A hob would wear prac- 
tically as much if it took the same time to travel lin. 
as it did to pass through the work. Consequently, strange 
as it might appear, a hob with efficient routing capacity 
would wear less by traversing quickly through the work 
at as big a traverse as good finish would permit. 








Bovey Licntre.—Referring to a paragraph in our “ Seven- 
day Journal ” of April 28th, Mr. Martin C. Olsson assures us that 
not a single German was interested in the undertaking and no 
German money was subscribed. 





in the backing-off process. Even that would only result | glass mel 


The Manufacture of Optical Glass. 





Tue following outline description of the process of 
making optica) glass is taken from a paper read before 
the Optical Society by Dr. C. J. Peddle. 

In the manufacture of optical glass there are many 
points to be taken into account, and some of these may 
be set out as follows :— 

(1) Each glass must have certain refractive indices 
for various wave lengths of light, and successive melts 
of the same type of glass must only vary within narrow 
limits in their respective indices. 
| (2) The glass must be as free from bubble as ible. 
| (3) No veins must be present. Absence of veins or 
striae, visible to the naked eye alone, is not sufficient, and 
glass has to be examined on a special instrument for the 
presence of “ fine striae.” 

(4) Even in pieces lin. or 2in. thick there must be 
| practically no colour. In addition, freedom from colour 
| must be brought about without use of “ decolorisers,” 
| such as manganese dioxide, nickel oxide, or selenium, 
: because the glass must transmit a maximum of light. 

(5) It is essential that the glass shall be very durable, 
that is, it must preserve its polished surface undimmed 
and without disintegration after long usage under al! 
climatic conditions. 

(6) The glass must be free from strain, and so demands 
a high degree of annealing, a particularly delicate opera 
tion with thick pieces of glass. 

(7) The working properties of the glass must be such 
that it can be easily fashioned into lenses and prisms. 
It must not be too hard por too brittle, so that it may be 
ground and polished. 

(8) The batch mixture must be such as to admit of 
easy founding under normal glass melting conditions, an«| 
must yield a glass of sufficiently low viscosity, when 
molten, to admit of easy stirring. 

(9) After stirring, the pot of optical glass is allowed 
to cool down én sifu, and is broken up when cold. This 
cooling must be at a fairly slow rate (a matter of days). 
so that fairly large pieces of glass are available. Slow 
cooling introduces another pitfall into the operation. 
namely, the separation from the glass of one or more of 
its constituents, leading to “ devitrification.”” Thus, care 
has to be exercised that composition and rate of cooling 
are such that no separation takes place. 

It will be seen that many difficulties stand in the way 
of the production of first-rate optical glass, and the reason 
will be appreciated why often less than 10 per cent. of 
the glass melted is saleable. Perhaps the greatest diffi- 
culty, and one not mentioned above, is the pot in which 
the glass is melted. In the writer's opinion only this pot 
difficulty stands between the optician and glass of a quality 

unattainable i 





hitherto 


striae and at the same time 

obtaining the desired optical constants of the glass 
melted. If suitable refractory could be obtained 
upon which glass, when molten, had little or no action. 
many of the difficulties of glass melting would disappear. 
It must be said, in passing, that the search for such » 
refractory is incessant at Derby. Considerable time anc 
much money have been spent upon it, and improvements 
have been introduced. 





RAILWAY METALS DAMAGED BY WELDING. 


A pEcipEp weakening of steel T rails has been found 
to be caused by attaching electric bonds to them by 
welding in connection with the development. °.i a theft-proof 
rail bond fer the Mexico City street-railway system. Some 
tests, described in the Fingineering News Record, were 
made by the Pittsburg Testing Laboratory for the Cana 
dian Engineering Agency, Inc., of New York, and indicate 
that drop-test results on rails with welded-on bonds are 
less than one-half as good as the results ootained with 
corresponding pieces of rail having no bonds attached. 

Loss of exposed copper bonds by theft hecame serious 
enough on some lines of the Mexico system to make a con- 
cealed bond desirable, and a bond was devised comprising 
two strands of No. 0 copper cable connected at the ends 
by spear-shaped cast copper terminals faced along the 
outer edge with }in. of steel. The bond was designed 
to fit under the standard fish-plate, passing around 
the bolts, and was to be attached to the rail web bv 
means of electric arc welding of the steel facing to the 
rail metal. To determine whether this method of attach- 
ing & bond affected the strength of the rail, compars- 
tive drop tests were made on 4}ft. lengths of the rail 
(70 lb. T-rail, 6in. deep), under the standard drop-test 
machine of the American Railway Engineering Asso- 
ciation specification (2000Ib. ram with I5ft. drop). 
Bonds were attached to about half the number of test 
pieces, in some cases with one of the terminals at mid- 
length of the specimen, in other cases with the two 
terminals symmetrieally placed with respect to the 
mid-length of the rail. No more welding material was 
used than would be considered good practice, the test 
report states, and the welding process did not heat the 
rail to a noticeable degree. 

In the tests, the unbonded rail specimens broke on 
the third to fifth blow, while the bonded specimens 
broke on the first blow. In a second series of teste the 
height of drop was reduced to 10ft.; the unbonded 
specimens broke on the fourth to fifth blow, while the 
bonded rails broke on the first or second blow. 

Tt was concluded from these tests that “ serious injurv 
is done to a rail by the welding process applied to its 
web,” and the welded bonds therefore were not adopted 
for use. A form of bond passing under the joint and 
attached to head or base of the rail hy welding mav be 
adopted, however; as welding to the more massive parts 





of the section is not believed to injure the rail. 
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Railway Matters. 





i 

Tue annual salaries and wages bill of the Great North 
of Scotland Railway rose from £157,000 in 1913 to over 
£600,000 in 1921. 

[ur Chieago, Rock Island and Pacific Railroad is pro- 
posing to equip radio-phone and radiograph outfits on its 
Rocky Mountain Limited and State Limited 
expresses, 80 a8 to provide with news bulletins 
during the day and musical concerts in the evening. 

As indicgtiny 00. she-steenetion in trade, it may be 
mentioned that our railway companies which represent 
the London Electric Reloape carried last 339 
million passengers or 65 millions less than in 1 , and of 
the latter, 21 millions were workmen, a decrease of 28 
per cent 

lumry stations on the Midland Railway are “ closed,” 

. no one may enter without a ticket. People who are 
not passengers and wish to go on to the platform have to 
purchase “ platform tickets.” These tickets cost one 
penny each, and last year 1,610,000 were issued, which 
means an income of £6708. 





UnpER the Railways Act, 
auditors of railway companies absorbed and amalgamated | 
under the grouping scheme may receive such compensation 
as the proprietors a we. The Taff Vale directors are 
vo receive the sum of £22,500 to be divided amongst them, | 
whilst 550 guineas are to be divided between the auditors. 


{s the London and South-Western capital account has 
now been credited with £85,000 for the Basingstoke and 
Alton Light Railway, it is evident that the track, which 
was taken up and sent overseas, will not be replaced. 
The light railway was opened in June, 1901, and in no 
single year did the revenue approach the cost of working. 

Notice is given by the Rates Advisory Committee, 2, 
Clement’s-inn, Strand, London, W.C. 2, that the railway 
companies have submitted proposals for the classification | 
of traffic, other than perishables, when conveyed by 
passenger train or other similar service.. Copies of the | 
proposals may be obtained from the Secretary, peg 
Clearing House, Seymour-street, Euston-square, London, 


N.W. 1, for a few pence. | 


THE expenses of the Ealing and Shepherds Bush Railway | 
exceed the receipts. The number of during | 
1921 was estimated at 3 millions in contrast to about | 
9 millions carried by the Metropolitan District Railway | 
to the same area. This is considered by the Central | 
London Railway Company to be due to the high fares, 
which, since the railway is part of the Great Western 
system, are on the pre-war rate, plus 75 per cent. | 


OwInc to war conditions, the re-painting of the Great 
Western coaching stock fell inte arrears—this statement | 
is made by the company’s officials—and it has now been 
decided to revert to the original Great Western colours— 
chocolate brown for the lower part of the carriage bodies 
and cream for the upper panels. Bogie stock will be dealt | 
with first, and it is hoped that when the summer service | 
begins, vehicles of these colours will be on the Cornish | 
Riviera expresses. 

Wuat looks like a repetition of the unfortunate accident 
of January 4th near East Horndon, on the Tilbury section 
of the Midland Railway, occurred on Friday morning last 
on the Crewe-Manchester section of the London and 
North-Western Railway. One of the connecting-rods of | 
an engine would appear to have broken and the loose end | 
to have pierced the fire-box, causing fire and steam to be | 
forced out of the fire-box door. The fireman was thrown 
on to the permanent way and killed, and the driver was 
seriously injured. 

Wuat might have been a serious accident occurred 
on Friday, the 21st ultimo, at Johnson's Sidings signal- 
box, Ambergate, on the Midland Railway. As the 
12.25 p.m. express from St. Pancras to Manchester was 
passing that place some carriages were derailed qt the 
crossing of the siding connection. The box is situated 
about a mile north of Ambergate, where, owing to severe 
curves, there is a speed restriction of 10 miles per hour, 
so the train was travelling slowly and the personal and 
material damage was very slight. 

nea AY servants i peacty forty years have had the 
privilege of obtaining themselves and their dependants 
tickets at one-quarter the ordinary fare. During the last 
few years, when their pay. has been so much higher than 
formerly, the question has been often raised as to why this 
privilege should be eontinued. The answer is that it is a 
condition of serviee that cannot be withdrawn without 
the companies being guilty of a breach of faith. From 
information given recently it appears that during the year 
oe the Midland company issued 1,676,626 privilege 
tickets. 

ONE of the most serious accidents of late on the railways 
of the United States occurred on December 7th last at 
Bryn Athyn, near Philadelphia, on a subsidiary line of 
the Philadelphia and Reading . An east-bound 
passenger train, No. 151, received orders to cross No. 156 
west-bound passenger train at Bryn Athyn, the line being 
single. To allow No. 151 to dtaw forward and back into 
the siding, No. 154 west-bound train was kept outside 
the station, and when No. 151 was in the siding No. 154 
proceeded on its journey. The station agent was then 
asked by the next block station to allow No. 156 to 
approach, and No. 154 having gone forward and No. 151 
being in the siding, this permission was granted. On 
turning round, the mt saw No. 151 on its way east, 
and soon after it met No. 156. In the collision and resultant 
fire in the coaches, twenty passengers and seven servants 
were killed. The investigation by the Bureau of Safety 
of the Inter-State Commerce Commission, says the report 
of that body, “ disclosed a general laxity in the observance 
of block signal rules. . . There was no uniform under- 
standing as to whether the siding at Bryn Athyn was in 





Notes and Memoranda. 





THE cotton mills of China possess a total of 2,066,582 
spindles, of which 1,180,406 are of British make, 722,096 


are American and 164,080 are from other countries. The | 


ownership of the spindles is divided approximately in the 
proportion of 24 British to 3} Japanese and 5 Chinese. 


Tue following remarkable rainfall is mentioned in the 
Engineering News-Record. Between the hours of 9 a.m. 
and 5.30 p.m. on March 25th, a rainfall of 7.15in. was 
recorded Houston, Texas. The streets resembled 
rivers. Between 12 noon and 12.05, 0.40in. of rainfall 
was recorded. Block pavements were torn up and floated 
away from the streets on which they were laid. 

ALTHOUGH no very serious damage was done to the 
electrical power plant on the Rand during the recent 
revolutionary outbreak in South Africa, some of the 
transmission line towers were wrecked. An illustration 
in the S.A. Mining and Engineering Journal shows one 
of these standards completely destroyed at the base, but 
supported from the adjacent towers by the transmission 
wires themselves, and still in service. 


ment of the Interior show that, while the water power of 
the country could be depended upon for six months in 
the year to give 32,076,000 horse-power, up to the present 
only 2,763,000 horse- 
installation for the Dominion averages 315 horse-power 


| per thousand po tion, a figure which places Canada 


second only to Norway in the per capita utilisation of 
water power among the countries of the world. 

Some iculars are given in the Engineering News 
Record of the overhauling of two bascule bridges on the 
Cleveland, Cincinnati and St. Louis Railway. The 
bridges had been in service about twenty years and had 
both been operated more than 50,000 times. The rolling 
treads and fi of the tracks were badly damaged by 
oe which is estimated to have amounted 
to b. per square inch, assuming a longitudinal 
distribution of 64in. The tracks have been ired and 
altered so as to reduce the loading to 9000 Tb. per sq. in. 

A sCHEME which, according to Indian Engineering. 
should produce remarkable results, is about to be under- 
taken in the island of Hawaii, the proposition being to 
make extensive drillings into the great active voleano of 





Kilanea in an endeavour to determine the heat of the | 


volcano, the quantity of steam underneath, the mineral 
constituents, and the solution of other relative questions. 
Borings are to be undertaken at the sulphur banks, at 
several places in the bottom of the crater, and in the regi 
of recent lava flows at Kau Desert. It is inten to 
penetrate the surface where the lava flows are of known 
date, so as to learn what c of temperature under- 
ground have taken place with the passage of time. 


Coprer slag purchased at 9s. ld. a ton delivered, as 
against 12s. asked for blue metal, will in future be used 
by the Hurstville Municipal Council (Sydney) for road- 
making p’ Hitherto, no commercia! market what- 
ever could be found for the slag, a huge mound of which 
has accumulated in the yards of the Electrolytic Refining 
and Smelting Company's works at Port Kembla. 
tive tests, it is stated, have been carried out, and the 
Council has entered into a contract to take 18,000 tons 
of the slag from the Refining Company, and has arranged 
to erect a crushing plant and bins costing £4000. It is 
expected that the entire cost of the plant will be written 
off in the course of the first year’s operations by the saving 
of the difference between the cost of slag and blue metal. 
It is claimed that the slag is more economical and will wear 
better than the metal. 

Some measurements of the expansion of nickel, monel, 
metal, stellite, stainless steel, and aluminium, made at the 
American Bureau of Standards, were carried out from 
0 deg. to 600 deg. and 900 deg. Cent. Stainless steel was 
the only one of these metals whose expansion curve 
departed much from a straight line; this material has a 

y defined irregularity of large range between about 
800 deg. and 855 deg. Cent. Nickel was found to have a 
coefficient of expansion in a range of moderate tempera- 
tures (below that of boiling water) of about 13 one- 
millionths per degree, which is 10 to 20 per cent. greater 
than that of steel. In the range from 300 deg. to 600 deg. 
Cent. the coefficient rises to about 16} one-millionths:. 
Monel metal had closely similar values, about 14 for the 
range from 25 deg. to 100 deg., and 174 one-millionths 
for the range from 300 deg. to 600 deg. Various samples 
of stellite (an alloy of cobalt, chromium and tungsten, 
sometimes with iron) ranged from 11 to 15} units for the 
lower range to 14.7 to 18 units for the higher range. 
Stainless steels showed a coefficient of about 10 units in 
the lower range and 13} in the upper range. Aluminium 
showed an expansion coefficient of about 23} below 
100 deg. and about 36 one-millionths in the neighbourhood 
of 600 deg. Cent. 

In the annual report of H.M. Inspectors of Explosives 
the following account is given of the explosion of a tank 
wagon while it was being filled with benzole :—‘ There is 
good reason to believe that the engine was running at 
the time, and the wind was blowing strongly from the tank 
wagon that was being filled at the next stand-pipe. This 
would cause a considerable quantity of vapour to be 
ejected from the manhole and to be driven over the engine 
of the tank waich exploded. Either a spark from the 
magneto or perhaps merely a piece of white-hot carbon 
deposit thrown out of the exhaust pipe would be sufficient 
to ignite the vapour, and as the so-called empty tank 
ak probably contain a highly explosive a ¥ 
this would be enough to account for the accident. This 
accident tends to confirm the view that we have frequently 
e —that these tank wagons should be filled by 
means of a pipe leading right to the bottom of the tank, 
and that the filling hose should be attached to the top of 


Exhaus- | 





the limits of the station or in the block section between | this pipe by a screwed union. The necessary vent should 
Bryn Athyn and Churchville. . « Employees are not | be covered by a diaphragm of fine wire gauze, and the 
regularly examined on the rules, and some of them have | dipping hole should also take the form of a pipe reaching 
not been examined since 1914. The train dispatcher had | to the bottom of the tank. The gauze of the vent must, 
never been examined. Trains ap’ to be authorised | of course, be protected by a hinged lid or otherwige, 
frequently to disregard automatic block signal indications | which would have to be opened during filling and 
on trivial occasions to avoid delay.” emptying.” 





1921, the directors and| T## latest statistics compiled by the Canadian Depart- | 


has been developed. The total | 





Miscellanea. 





Tue Kiangnan Dockyard proposes to build a new dock- 
yard along the Bund, Shanghai. 


Accorpine to the Russian Trade Delegation, a large 
“ Electrification Bank” is being organised with the 
participation of foreign banks, notably the Credito 
Italiano, to promote electrification works in Russia. 


Oxpers have been given for the commencement of 
blasting tions in the upper reaches of the Yangtze 
River, China, with a view to facilitating the of 
steamers and so assisting commerce with the province of 
Szechwan. 


Accorpinc to the United States Consul at Helsingfors, 
the Arabia Porslinsfabrik A/B, of that city, has installed 
department with a capacity of 300,000 volts 
testing high-tension material. It was built by the 
Elektriska A/B in Finland, and is said to be the 


a 
for 





only one in northern where tests can be effected 
with such a high voltage. Arabia Company has made 
insulators for the past twenty years, but not hitherto for 
such high tensions as are now required. 


Tx® principal conclusion arrived at by the Miners’ 
Nystagmus Committee of the Medical Research Council 
is as follows :—The essential factor in the production of 
miners’ nystagmus is deficient illumination. Other 
factors, such as position during work, accidents, alcoho! 
ism, infections, malnutrition, hereditary predisposition 
and errors of refraction, are of secondary importance only, 
while depth of workings, thickness of seams, and the 
ordinary gaseous impurities in mine air have no direct 
influence on the disease. 

A stupy of the possibility of predicting earthquakes 
by geodetic measurements is being carried on by the 
Carnegie Institution, at Washington. According to the 
report of the Director of the U.S. Coast and Geodetic 
Survey, just issued, “ seismologists agree that earthquakes 
are due to abrupt adjustments of accumulated strains 
in the earth's crust. It is believed that the stresses as 
they accumulate, prior to the actual convulsion, may 
cause a gradual distortion of the surface of the earth whic! 
can be detected by geodetic methods.” 


Tae number of vessels of all kinds launched from the 
Tyne during the month of March, 1922, was five, of an 
estimated ares ager} tonnage of 19,345 tons, as compared 
with five v of an estimated register tonnage of 
17,350 launched during the ing period of 192). 
while for the first three months of the current year there 
were eleven vessels launched, of an estimated net register 
tonnage of 43,235 tons, as compared with twenty-four 
vessels of an estimated net register tonnage of 60,749 tons 
launched during the corresponding period of last year. 


Txe output of iron and steel in Japan has fallen off 
considerably since 1919, and a further reduction is looked 
for when armament limitation becomes effective. The 
production of the Yawata Steel Works for 1919 amounted 
to 610,000 tons of pig iron and 550,000 tons of steel. In 
1921 the output was 500,000 tons of pig iron and 530,000 
tons of steel. It is said that foreign iron and steel are 
imported and sold at lower prices than the Japanese manu- 
facturers can meet, and that the armament limitations 
will reduce the output of finished steel by about 60,000 
tons annually. 


Avrnover extensive boring operations have been 
carried on in Switzerland in the Jura Mountains, coal has 
so far not been struck. French and German mining 
experts assert, however, that coal seams exist in the 
Buix district. The boring operations have been subsidised 
by the Federal Government to the extent of 450,000f., 
provided that a further 1,050,000f. were subscribed by 
the public. This amount has been found. In the autwnn 
of 1921 boring operations were suspended until labour 
became cheaper. The opinion is expressed that coal 
mining in Switzerland has small prospect of success, and, 
in view of the resumption of more normal conditions in 
the import trade, it is difficult to see what other view 
could be taken. 


AFTER discussions extending over two years, the Strass- 
burg Municipal Council has approved the plan submitted 
for the extension of that port. The plan provides for the 
creation of a new body, the autonomous port of Strass- 
burg. in which it is suggested that the State and the town 
should be closely associated, and which would take over 
the care and management of the services existing or to be 
created. The present basins with their eventual extensions 
would be controlled by an administrative council with a 
director. This council would consist of fifteen members, 
six appointed by the State, six by the town, one by the 
Conseil Général du Bas-Rhin, one by the Chamber of 
Commerce, and one by the Port Workers’ Syndicate. The 
value of the town’s contribution is estimated at 100 million 
francs. The free port would be authorised to raise a loan 
of the same amount, the interest on which would be 
guaranteed by the State. The project having been 
i approved by the Municipal Council is now 
to be transmitted to the Government, which will lay it 
before the Chambers shortly. 


Ir is reported from Chicago that the Rockport Steam- 
ship Company, of Sheboygan, Wis., has awarded a con- 
tract to the Manitowoe Shipbuilding Corporation, Mani- 
towoc, Wis., for the construction of a self-discharging 
steamship, with capacity for 7500 tons of cargo to be 
used mainly in the handling of coal, broken stone and 
gravel at Great Lake ports, where the more modern 
discharge facilities are not available. The cost of the 
vessel will be approximately 700,000 dollars. The ship, 
it was stated, is to be 450ft. long, with a 56ft. beam and a 
80ft. depth of hold. The method of construction involves 
an endless belt running the length of the ship and arranged 
just over the keel, on to which the cargo from the various 
compartments will be dropped. This belt will, in turn, 
discharge the on to another belt furnished with 
carrying buckets, by which it will be elevated to the 
upper deck and again discharged on to a swinging travelling 
belt, thus carrying the contents clear of the ship to con- 





tainers alongside the dock or into storage. It is estimated 


that a full cargo will be discharged in from four to five 
hours. 
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Stresses, Calculable and Incaliculable. 


ALTHOUGH the scientific engineer rightly relies 
to a very large extent upon the calculated values 
of stresses in the working parts of his machines and 
| structures, practical experience, as well as a closer 
| theoretical consideration of the question alike go 
|to show that at times materials are exposed to 

| very much more intense loading than that which 
| had been anticipated from ordinary data and 
calculations. The mere fact that failures sometimes 
|occur in parts where no defective material can be 
| traced and where the calculated working stress 
| was far below even the specified yield point of the 
material, serves to establish the occurrence of such 
cases. Fortunately, however, actual failures from 
such causes are very rare and represent only a small 
fraction of those cases in which the actual working 
stresses are very considerably greater than those 
indicated by calculation. Now we do not desire, 
by raising this point, to throw any doubt upon the 
fundamental value of stress calculation. On the 
contrary, we would insist rather upon the impor- 
tance of so improving our methods of calculation 


At present the uncertainty which exists under this 
head is one of the factors which remains to be 
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covered by the “ factor of safety,” but it is fully 
recognised that engineering progress, particularly 
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piece of metal has undergone changes of shape or 
volume which are not uniform throughout its 
mass. For instance, when a rod or tube is sub- 
jected to cold drawing, the outer skin is extended 
to a slightly greater degree than the inner portions. 
At the end of the operation the material is left in 
a stressed condition, with the ‘ extended ’”’ skin 
under elastic compression and the remainder in 
tension, both stresses being such that they suffice 
to equalise the dimensions of the two portions of 
material. The presence of such internal stresses 
is readily ascertainable by cutting up the metal 
in a suitable manner. If, for instance, in the case 
|referred to, the outer compressed skin ia cut 
| through so as to leave it free to contract, the total 
dimensions of the tube are diminished by a slight 
amount. Stresses can be detected in this manner, 
| which, on calculation, indicate that the material 
| was internally or “ self-stressed ”’ to a point not 
| very far below its normal breaking stress. The 
point which we wish to emphasise, however, is 
| that if external loading is applied to material in 





| such a condition, where the internal stress has the 


same sign as the applied stress, the two add up and 
| fracture, or dangerous nearness to fracture, may 
‘result at a point where the calculated working 
| stress is quite moderate. Now the presence of such 
internal stresses in cold-drawn or otherwise cold- 
| worked metal is well recognised and constitutes 
one of the reasons why, for many important pur- 
poses, cold-worked material is regarded with 
justified suspicion by designers and users. The 
very great convenience of such material, however, 
| presents a temptation towards its use which is 
| not always resisted. Fortunately, it has recently 
| been established, principally by Dr. Moore and 
his collaborators at Woolwich, that by heating 
|cold-worked brass, for example, to quite a low 


| temperature such as 300 deg. Cent. for a short time, 
| the internal stresses can be very largely removed 
| without appreciably weakening or otherwise alter- 
|ing the properties of the material, and doubtless 

similar treatment is possible with other alloys and 
with steel. If it were universally applied, much of 
| the present mistrust of cold-worked metal might 


| be overcome. There are, however, other sources 


| of internal stress in metals besides the cold-working 


operations usually so-called. These cases are in 
reality more dangerous than the others, since the 
presence of serious interna! stress is not always 
recognised. One group of such cases arises from 
heat treatment involving rapid cooling or quench- 
ing. The hardening of steel, even if of a relatively 
mild nature, involves changes of volume, and these 
changes do not occur at the same time and to the 
same extent throughout the mass. The resulting 
differences of dimensions thus have to be equalised 
by elastic strains, and in some cases actual rupture 
results in the formation of the familiar hardening 
cracks. In other cases the material remains intact, 
but severely stressed internally. Subsequent 
tempering, provided that it is sufficiently drastic, 
no doubt serves largely to wipe out these heavy 
internal stresses, but important residual stresses 
frequently remain. In certain alloy steels, for 
instance, the tempering itself must be followed, 
if “temper brittleness’ is to be avoided, by a 
second quenching or rapid cooling, and although 
this is not so severe as true hardening quenching, 
it may yet cause cracking or set up important 





where requirements regarding weight are stringent, 
often implies an enforced cutting down of these 


| wide margins and, therefore, a fuller utilisation of 
| the strength of the materials employed. 
tion of uncertainty as to the actual stresses involved | 
| 


Elimina- 


must therefore also be eliminated to an increasing | 


| extent. 


At first sight this would seem to be little more | 
than a plea for a fuller development of the mathe- | 
matical side of the theory of structures and | 
materials, but while such a development is required, | 
we would draw particular attention to another | 
aspect of the matter. It relates to the closer study | 
of the materials upon which the stresses have to | 
act and of their behaviour. The mathematical 
basis of calculations always requires the material | 
to be uniform and isotropic—i.e., that it should | 
have not only the same strength, but also the same | 
elastic properties in all directions. Actually, in| 
the case of timber, it has been found that this | 
property is lacking, while there is room for doubt | 
even in the case of metals. As regards strength, at | 


The whole problem is, however, affected to a very | 
much greater degree by an entirely different factor. | 
This factor is the existence in many materials | 
of important internal stresses, i.¢., of stresses which | 


|exist in the material in the entire absence of | 
‘external load, Such internal stresses arise when a' meet when the fit is not quite perfect, and similar 


internal stress. Another form of “heat treat- 
ment" which may, and sometimes does, cause 
serious internal stresses is the process of autogenous 
welding, whether by the electric arc or the acety- 
lene flame. Local heating inevitably causes 
differential expansions and subsequent contrac- 
tions, and the possibly heavy resultant stresses 
should be fully considered in connection with the 
loading of parts which have been treated in this 
way. 

Heat treatment is not, however, the only souree 
of internal stresses, mechanical deformation applied 
in the cold during manufacture or construction 
being a still more serious cause. Whenever a piece 
of metal is bent cold, although apparently entirely 
uninjured and possibly even hardened by the 
operation, it is inevitably left with a certain measure 
of internal stress. In the simple bending of a strip 
or plate the portions near the neutral axis are 
stressed only within their range of elastic recovery, 
while the outer portions undergo permanent 
plastic extension or compression. When the 


| all events, longitudinal and transverse properties | external bending force is removed the inner elas- 
| differ very widely in rolled and drawn materials. | tically strained portions tend to re-straighten the 


piece, but are resisted by the permanently deformed 
outer portions; a system of counterbalancing 
internal stresses is thus set up. A still more striking 
case arises from such operations as riveting. Quite 
apart from such manipulations as forcing holes to 
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forcible proceedings, the closing of the rivets and 
their subsequent contraction during cooling, im- 
poses very high and localised stresses upon the rivets 
and plates. These forces come upon the material 
precisely at those points where working stresses are 
highest and, in unfavourable circumstances, failure 
may result, perhaps only after the lapse of many 
years. T hese considerations need not and, of course, 
will not alarm us in any way. In the vast majority 
of cases our structures are amply strong enough to 
resist these internal stresses when added to the low 
working stresses, but they should be taken into 
account where they exist and their existence should 
be avoided wherever possible. 


Breakdowns of Machinery. 


A CONSIDERABLE degree of circumspection is 
always advisable before an adverse opinion be 
passed on any machine which is in the process of 
development solely on account of mechanical 
troubles in the early stages, and it sometimes 
requires more than even the occurrence of a 
series of serious accidents to justify con- 
demnation of any engineering structure which is 
the outcome of long years of satisfactory experience 
in design and operation. Any part of a machine 
may break, not once, but repeatedly, without the 
verdict on the principle or even on the detail con- 
struction of the whole being necessarily unfavour- 
able. Nor is it ever wise to jump too rapidly to 
conclusions that, because certain accidents have 
occurred, all bearing the same strong family 
resemblance as to cause and effect, the remedy 
may not, after all, be a fairly simple one and 
applicable, moreoever, without any special altera- 
tion in design. 

Reflection may perhaps bring to light the 
existence of entirely new phenomena, the unfore- 
seen action of which is responsible for wholly 
unexpected consequences. The breakage of screw 
propeller shafting owing to torsional vibrations 
assuming unanticipated magnitude is a case in 
point. So also was the extraordinary rapid erosion 
of propeller blades in certain of the early turbine 
vessels. Both were easily remedied. The occa- 
sional bursting of grindstones has neither led to 
their suppression nor even given rise to an alter- 
native method of sharpening tools. Nearly 40 per 
cent. of the accidents to ordinary steam engines 
occur in the valve gear, but that fact is not taken 
to mean that valve gear is intrinsically weak so 
much as that it is generally the weakest link in 
that particular mechanical chain. The repeated 
failure of boiler tubes did not condemn the prin- 
ciple, nor, broadly speaking, even the detail design 
of water-tube boilers, and no consideration of 
accidents to machinery is of the slightest value 
unless it takes the fullest account, not only of what 
has broken, but also to what extent similar designs 
have been operated without difficulty. What, for in- 
stance, is the numerical ratio between broken crank 
shafts and those that run satisfactorily, or between 
the failures of marine reducing gear and those that 
never give trouble? It must never be forgotten 
that the fault may not lie entirely in the part that 
breaks, Failure may obviously occur under 
circumstances which should never have arisen at 
all—a palpably weak connecting-rod jaw, for 
instance, or failure to calculate properly the real 
stress, or bad workmanship in the important 
members of a big bridge—but these are isolated 
instances which create a demand for immediate 
remedy. Again, the fault may lie in what is the 
commonest and .consequently often the least 
striking cause of all. The factor of safety may have 
been reduced just a little too far ; not far enough, 
be it remarked, for the weakness to become 
apparent immediately, but just so far that any 
extraneous influence may eventually suffice to 
turn the scale against it. In this direction lie 
the most aggravating and expensive sources of 
breakdown that are apt to occur. As a rule they 
do not reveal themselves until the machines 
affected have been in operation for a considerable 
period, by which time there may be a large number 
of similar designs at work, all of which in conse- 
quence at once become to some extent the object 
of suspicion. Such a case was that of the repeated 
failure of the “‘ wrapper ” plates of the lower drums 
of water-tube boilers fitted in the light cruisers 
built just before the war ; after a few unfortunately 
serious accidents vessel after vessel had to lie up, 
when sorely needed, for a highly inconvenient 
alteration lest a worse thing befell them. 

It is, therefore, with a full appreciation of the 
wide diversity of the nature of accidents to ma- 
chinery and the remedies which they call for 
rather than with any desire to criticise that we 


first appears wieiions to certain sources of failures 
in large steam turbine generating plants which 
have occurred in the last three or four years. These 


troubles are international ; they are not confined to 
one make of turbine or to one firm, but have been 
met with in America, Britain and Germany. It is 
impossible to overlook the fact that such accidents 
as these involving the complete wrecking of the 
whole machine, are very different from mere tem- 
porary breakdowns. In these circumstances it is pro- 
per to inquire, in the first place, if such failures are 
inherent in the design or manner of use of the 
machines or are the result of accident or mis- 
management. If they are to be attributed to the 
unsuitability of the design or the material employed 
for the service they are required to fulfil, then in 
the second place we must ask ourselves if it is 
better to modify the design or the conditions, or, 
being satisfied that it is desirable to retain both 
of those things, we must inquire if the factor of 
safety can be increased by the adoption of a new 
material. The failures appear to be due primarily 
to the employment of very high speeds in im- 
pulse turbines. That these speeds are accom- 
panied by cheapness owing to reduction of size 
and weight is admitted. On that account they 
are worth while if they can be obtained without 
the sacrifice of reliability, and makers may be 
encouraged to seek for such improvements of 
design and increase in the strength of material as 
may remove the element of anxiety which has 
been caused by the failures recorded. 








Some Post-War Problems of 
Transport." 


By SIR JOHN AUDLEY FREDERICK ASPINALL, 
Past -President, Inst. CE. 


TRANSPORT problems have undoubtedly become of 
much greater interest to the majority of our citizens 
since the war, partly because such a large proportion 
of our manhood had opportunities of seeing how much 
these questions affected the progress of our armies, 
and, again, because of the paramount necessity of 
economy in everything which affects the productive 
power of the nation. There is no section of our 
citizens which has not an interest in the economical 
transportation of the passenger, and all are affected 
in some degree by the cost of the carriage of goods 
as bearing on the price of the commodities they con- 
sume, though the merchants and manufacturers. 
who have to pay away large sums for carriage, have 
this question of cost brought home to them in a more 
wholesale way. In addition to the question of cost, 
there has been a demand on behalf of the town 
dweller that he shall be given additional facilities to 
get away easily and cheaply into a better atmosphere, 
and the genuine desire to find healthy dwellings for 
the working classes has made it imperative that our 
facilities for travel shall grow on a generous basis, 
consistent with an adequate return to those who 
provide them. 


LONDON PASSENGER TRAFFIC. 


The ever-increasing growth of London makes it 
necessary to look forward to the time when greater 
facilities will exist for taking the teeming population 
to and from work. It was only by degrees that the 
growing demand of the suburban traveller became so 
insistent that means of some kind had to be found by 
the main line railways for dealing with a traffic which 
the original designers of the line had never antici- 
pated. Under these circumstances it is very creditable 
that they should have been able to get over the 
immense difficulties involved. Other lines of way 
have, however, in modern times been added for this 
local traffic, and the notable addition of the tubes 
has, with their very effective management, enabled 
many thousands per day to be carried with comfort 
and rapidity. It may be of use to glance at some of 
those detail points which help travel. 


CONSTRUCTION OF CARS AND STATIONS. 


The methods of approach to platforms is of great 
importance, and those most modern stations where 
we find the escalator starting from the street level 
and leading down to platform level between the two 
platforms, are examples of careful design which are a 
vast improvement on those older stations where 
people have to pass upstairs and downstairs and 
through lengthy and tortuous passages before they 
reach the train. The presence of plain directions well 
lighted, and placed in positions which ensure their 
being seen, saves much time. The construction of the 
carriage stock has an important bearing on quick 
loading, and it seems to be eminently desirable that 
when a passenger enters a car he should be able 
instantly to see when there is an unoccupied seat to 
which he can go. 

It is a mere Utopian vision to hope that the seating 
room can ever be so ample that strap-hanging will be 
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abolished in rush hours, and it therefore becomes 
necessary to consider how the strap-hanger can be 
accommodated in such.a way,as to make his standing 
position as comfortable as possible, and yet arrange 
that he shall not stand in the way of movement of 
others. The holding on devices appear to be of two 
orders, the usual strap and the iron pillar. The latter 
is of more recent use, and appears to be less desirable 
than the former. 

The number of doorways on the side of a car and 
their width, whether for one file or two files of passen- 
gers, are points not only of importance to the traflic 
superintendent, but also to the carriage builder, who 
does not want to weaken the structure unduly by 
cutting away the sides. The necessity of quick loading 
and unloading of a car means that the doorway 
arrangement has to be considered, and, as in most 
eases, the stream of ingoing passengers has to wait 
until those outgoing have passed out, there is a great 
deal of delay which might be avoided if stations were 
constructed differently. This trouble of loading and 
unloading can very largely be got rid of by spending 
more money on new stations and putting in three 
platforms instead of two. It is then possible to load 
all passengers on the near side of the trains at the side 
platforms and to unload them all at the offside at « 
central island platform. Passengers can then begin 
to enter the train the instant its tops, and do not 
conflict with those going out, and several seconds pe 
stop can be saved. The stream of outgoing passengers 
from both up and down lines on the central platform 
pass out without obstructing those joining the train. 
The greatest possible attention should be paid to the 
continuous flow of passengers and all steps taken to 
prevent any interruptions of the flow by dividing the 
incoming and outgoing streams. 

The question of dealing in a comprehensive way 
with London traffic is one which has been spoken of 
by so many people, and so many divergent views have 
been expressed, that it looks as if we want a dictator 
to lay down certain definite broad lines on which 
future development should take place. Very carefull) 
thought out plans have been prepared by the tube 
companies for extensions both south and north of 
London, and also for additions to the existing lines 
within the most populous routes of to-day. In those 
places where traffic density is greatest, proposals hav« 
been considered for running new tubes at a lower level! 
beneath the existing ones, with fewer stations, thus 
supplying the demand for quicker long-distance travel. 

Sir John here exhibited a diagram based on the 
reports of the London traffie braneh of the Board of 
Trade, which showed how the stream of railway pas. 
sengers arrives in London by our railways other than 
the tube lines, different hatching being employed to 
indicate the flow of ordinary passengers and of those 
using workmen’s tickets. The general effect of the 
diagram was to show how large is the traffic in certain 
directions, notably towards the east, and how it 
appears likely that in the future provision will have 
to be made for London's growing population to live. 
and therefore to travel, in those directions—north 
west and south-west—-which have as yet much more 
blank travel space on the map. Similar diagrams were 
also given concerning road traffic. They exhibited 
much the same condition of affairs as did the railway 


It will be observed, said Sir John, how the traftic 
begins at each extremity of the star, as a tiny trickle, 
growing greater with swelling volume as it approaches 
London, but not so diffieult to deal with as it does not 
all come at once, as different employments call for 
different hours of starting work. In the evening, how 
ever, the flood of return demands different treatment. 
coming as it does with a rush, when the terminals anc 
the train capacity are taxed to the utmost. 

It is true that the greatest possible frequency of 
trains becomes absolutely necessary, and so crowded 
out are the eastern stations of London, that the saving 
of seconds becomes of importance, and the spending 
of minutes seems an extravagance. Admirable as 
may be the organisation which cuts down the time 
spent in steam operation of suburban trains, it would 
appear as if London traffic can henceforward only rel) 
on electrification to supply the ever-increasing deman«( 
for great frequency of trains, coupled with adequate 
seating capacity in the most modern rolling stock. 

Meanwhile, the railway traffic is helped by the 
ubiquitous motor omnibus. How great a part the 
motor omnibus has taken in carrying the London 
public is indicated by the fact that, in 1921, the 
London General Omnibus Company handled 
761,250,000 passengers, which is just about one-half 
of the figure shown for all the railways of Great 
Britain, which, in the most recent returns, for 1919, 
sold 1,577,194,497 tickets to ordinary passengers an«| 
workmen. While the passenger train mileage on all 
those railways was 227,397,353, the omnibuses ran 
87,000,000 miles, so that, by running about one-third 
of the railway mileage, the omnibuses picked up about 
half as many ticket-purchasing passengers as all the 
railways earried in this country, with their much more 
expensive organisation and equipment. The improve- 
ment of the motor omnibus has been so great, and its 
capacity for handling very large volumes of traffic 
has so recently been demonstrated, that it is safe to 
assume that the much more expensive tramwa) 
system will not be extended to any great extent. 


Notwithstanding this great capacity for handling 
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mainly for dealing with very short distance traffic, 
the extension of railway facilities for London is an 
urgent necessity. The capacity of a train carrying 
400 to 500 people, with such trains succeeding one 
another at intervals of about 14 minute, is required 
to deal with the rush of travellers morning and 
evening, most of whom are showing more and more 
desire to get well out of London, encouraged thereto 
by frequent and well-lighted trains, so that they forget 
the minutes of travel when reading their evening 
papers. 

Another diagram indicated the points where the 
greatest densities of traffic were to be found in London, 
rectangulars hatched with hard and fine lines being 
employed to show trade vehicles and passenger 
vehicles respectively. From the diagram it appears 
that the Tower Bridge is almost wholly occupied 
with trade vehicles, while Westminster Bridge takes 
the largest proportion of passenger vehicles. Sir John 
remarked that the traffic over the old Southwark 
Bridge showed how the old gradients reduced the flow, 
and that the density over Blackfriars Bridge indicated 
the necessity for proceeding with St. Paul’s Bridge, 
which has been postponed so often. 

We have, continued Sir John, repeatedly seen great 
objection raised in the Press, mainly on architectural 
lines, to the continued existence of certain railway 
bridges across the Thames. It is sometimes forgotten 
that the number of people who are carried across them 
in trains in twenty-four hours far exceeds the number 
of those who could pass over an ordinary road bridge. 
The objection to them on account of unsightliness is a 
legitimate complaint capable of being got rid of, but 
their abolition would be a very distinct loss to the 
travelling public. Charing Cross railway bridge, for 
example, has been the butt for much satirical com- 
ment, and the company that owns it has been sub- 
jected to many stringent regulations should it 
endeavour to improve it for traffic purposes. There 
is. however, a p'an which has not yet reached the 
public eye, by which it seems possible to satisfy 
esthetic taste, to provide for road requirements, and 
still enable a bndge to be used for railway purposes. 
A well-known engineer has shown how a double- 
decked bridge can be constructed with all those 
architectural features with which our architect friends 
desire to ornament the creation of the engineer. In 
this proposition the railways can be allowed to cross 
at the same level as now. and thus not interfere with 
the water-borne traffic on the Thames, while the 
roadways carried at a higher level are designed to 
descend with easy gradients so as to join up with the 
Strand and also with roads on the Surrey side. 

There is little doubt that, it the great grouping of 
railways which is taking place could have been fore- 
seen, Waterloo Station, which is undoubtedly the 
finest station ‘in London, would not have been built 
exactly in the present position. As the London and 
South-Western Railway, the South-Eastern and 
Chatham Railway, and the Brighton Railway are to 
form one group, there are certain services of trains 
from each of these systems which could, with advan- 
tage, have been run inte Waterloo by making a series 
of junctions outside, which are not difficult to arrange. 
Possibly Waterloo Station could even now be made the 
point of departure and arrival for continental services 
from the three systems, provided that the electric 
services now running into the station were found 
accommodation elsewhere. 


Mars Line Ramways. 


A very great change has come over the railway 
system of this country since the war, and it is common 
knowledge that by the end of this year all the railways 
will have been united by law into four great groups. 
The general idea of grouping has been that economies 
may result, and very great expectations have been 
raised as to the magnitude of these possible economies. 

It must, however, be remembered that the labour 
costs, both in relation to time worked and wages paid, 
have soared to a height which no one could have 
anticipated. Before the war railway wages cost 
£47,000,000 per annum. Since the decreases in time 
and the increase in pay which were given by the 
Government the costs rose to £165,000,000 in January, 
1921. It is true that under a sliding scale governed 
by the cost of living there have been reductions of 
pay which mean £25,000,000 in the aggregate, but 
the gross figure of expenditure is so much above pre- 
war times as to jeopardise an early return to a reason- 
able dividend-producing basis. Added to all this 
comes the additional cost of coal and the higher prices 
of nearly all materials when compared with 1913, 
which is estimated at about £60,000,000. 

There are still, therefore, some stupendous figures 
on the wrong side which exist ready to swallow up 
most, if not all, of the economies which it is possible 
to create, before the time arrives when the charges 
to railway users can be so reduced as to make a sub- 
stantial difference in the cost of carriage in this 
country. 

The interesting thing, however, to engineers is to 
see how far it is possible for them to assist in pro- 
ducing economies, and whether these in the aggregate 
are likely to save such large sums as to affect mate- 
rially the serious increases I have mentioned. Select- 
ing @ recent return (No. 24) for the month of Novem- 
ber, 1921, we find that the average length of haul was 
55.6 miles, which is a good indication of the short 
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is an average of both general merchandise and 
minerals, including coal and coke, though if general 
merchandise is taken alone the figure becomes 88.69 
miles. The average freight train load works out to 
126 tons, which looks exceedingly small when we are 
aware of the numerous trains on many English 
railways which have train loads of from 1000 to 1200 
tons. The low figure merely indicates how any 
average which brings in railways, great and small, 
does not show the real progress which has taken 
place. The advent of more powerful locomotives, 
whether steam or electric, and better wagon loading 
would have a material effect in increasing this figure. 
In handling this freight service, all steam locomotives 
consumed an average of 63.15 lb. of coal per freight 
engine mile, while the passenger service took 49 . 64 Ib. 
per passenger engine mile. The above coal consump- 
tion shows also what work the 24,373 steam locomo- 
tives have been doing on the 51,315 miles of single 
track, including sidings, in Great Britain. It will be 
observed that these figures mean that there is about 
one locomotive to each two miles of single track. ‘The 
steam locomotive mileage run per day for all loco- 
motives per engine in use as distinguished from the 
number of engines in stock is in the case of one com- 
pany 117.76 miles per day, and while five others 
exceed 100 miles per day, the majority run but slightly 
over 90. 

Interesting as these last figures are, they become 
more so when we find in another return that the same 
company which obtains the largest daily mileage 
out of its steam locomotives, the 117.76 referred to 
above, also obtains the large week-day mileage of 
211.57 miles out of its electric motors, which are 
attached to its multiple unit trains, while other com- 
panies other than the tubes obtain 198.56, 177.61, 
167 .66, and 167.34 miles. This becomes at once a 
very practical illustration of the immense advantage 
of electrical operation which enables you almost to 
double the work of the mechanical unit, because 
the electric machine does not require those stoppages 
for changing engines or for coal and water and cleaning 
fires which are essential for the steam machine, and, 
provided lubrication is attended to the electric 
machine, can go on running for a great length of time 
if relays of men are provided. 

All the points in favour of electrification have been 
so often put before the public that it would be mere 
repetition to deal with them again, but I think I may 
again call attention to the most important fact that 
the train capacity of any railway and particularly of 
any terminal station is vastly increased, and thus the 
capital cost of extensions and widenings can be post- 
poned for many years. One of the advantages of 
hauling express trains of considerable speed with 
electric locomotives is that extreme variations of 
speed are avoided. Where the first part of the journey 
starts on a heavy gradient the speed will be much 
higher than with steam, while the necessity for 
running down grade at high speed will be avoided and 
a better average speed obtained with little difficulty. 
The very fact of getting away from terminals rapidly 
will assist in clearing the line at a point where generally 
the congestion is greatest. In many cases electrifica- 
tion will cost much less money than widening. 

The Government having accepted the report of 
the Electric Railway Advisory Committee (1921), 
that future electrification of railways should be carried 
out with a system of continuous current at 1500 volts, 
and having set out the information which should 
govern the position of conductors, one important 
reason for delay has been swept away. 

No one now questions the great advantages of the 
electrification of suburban railways, but there is still 
hesitation and doubt as to the extension of electric 
worlsing to main line traffic. I have no hesitation in 
saying, in the light of the most modern experience, 
that there are numerous cases in this country, if the 
district is carefully selected, where expenditure under 
this head would be found most remunerative, espe- 
cially for goods trains, and it is a matter for regret 
that we move so slowly. 


Wacon Loaps anp SHUNTING. 


Turning again to the statistical returns, we find 
that the average wagon load which is given for cases 
of sixteen companies, shows at once how the loading 
in each district is affected by the question as to what 
are the proportions of general merchandise and mineral 
traffic, the latter always leading to heavier loading. 
We find one company, which is a large carrier of coal 
and coke from Yorkshire to the extent of 68.56 per 
cent. of its tonnage, having only 17.24 per cent. of 
general merchandise in addition to some other mineral 
traffic, obtains an average wagon load of 6.41 tons 
only, whereas when we get to South Wales, where one 
company has 90.81 per cent. of coal and coke traffic, 
the average wagon load is 10.28 tons. It is on this 
coal traffic, with its small loading compared with other 
nations that we want a quick revolution. 

For the first time in the history of British railways 
the statistical returns enable us to see what is the 
shunting mileage of the railways as a whole, and you 
can grasp what a very large item of expenditure this 
represents. ' 

Selecting twelve consecutive months, we find that 
288,000,000 freight engine miles were run in Great 
Britain, and that out of this 144,000,000 miles, or 50 
per cent., were train miles representing remunerative 


117,000,000 miles were spent in shunting. The basis 
on which the returns are made up assumes 5 miles an 
hour for shunting work. This 5 miles an hour is 
made use of in sorting out and arranging all wagons, 
both railway-owned and privately-owned, and as 
the latter form about 50 per cent. of the total, they 
require about half of the work done. As the all-round 
cost of a locomotive now works out at about 10s. an 
hour, £14,250,000 represents the cost of freight 
shunting, and forms about 20 per cent. of the total 
locomotive expenditure for running and repairs and 
renewals in this country. 

The ultimate ownership of all wagons by the railway 
companies, added to the introduction of larger wagons, 
will eliminate a very large proportion of this shunting 
expenditure. The constant sorting and arrangement 
of the 614,127 traders’ wagons, which have daily to be 
sent back to destinations ordered by the 6 450 separate 
people who own them, is like the perpetual piecing 
together of a jig-saw puzzle with all the disadvantages 
of wasted work. I consider that it is more than likely 
that when, in course of time, railway wagon ownership 
is completed by the railways, from 20 to 25 per cent. 
of the above large shunting costs will be saved, and 
that if each succeeding year sees the disappearance 
of, say, 26,000 to 30,000 private owners’ wagons, a 
proportionate saving will be made. 

The effect of grouping so many railways into each 
group will be that automatically, in course of time, 
there will be marked tendency to reduce the number 
of types of locomotives, and immense strides will be 
made in reducing the number of parts, bringing about 
that interchangeability which has such a material 
effect on the economy of upkeep. With regard to 
wagon stock, the same influences will be brought to 
bear, and fortunately there is already even before 
grouping has become effective a marked tendency to 
have all wagon details constructed to standard 
patterns. Concentration of workshops will help the 
railway companies to reduce expenditure, and this 
applies whether they are concerned with locomotives, 
carriages, or wagons. The experience in the past has 
been that where numerous workshops existed on the 
same railway, the work has not been done with the 
same economy or the same care in the consumption of 
stores. 

To the economies the railways themselves can 
effect, ought to be added relief from some of the 
burdens which they now bear, In 1921 twenty-four 
of the British railways contributed nearly £11,055,408 
in the form of rates and taxes, and a large proportion 
of this was expended in the maintenance of roads, 
which in many cases the railway companies do not 
themselves use. In fact, there are many country 
districts through which railways run but have no 
stations, and no necessity for road user, where they 
pay anything from 5 to 90 per cent. to parish rates, 
and are thus maintaining the roads which are being 
used more and more by the competitive road motor 
traffic which escapes all such local charges, while the 
railways have to pay something in the way of rates 
on every yard of their own track and pay the cost of 
its maintenance as well. These serious charges form 
@ great tax on transport. 

Seeing that the sums paid by the railway com- 
panies towards local road maintenance are so high. 
they may find if they carry out large projects of road 
traction themselves that their equitable demand for a 
revision of local taxation will be rendered unreason- 
able, if they themselves add largely to the wear and 
tear of roads. A remission of local taxtion might 
turn out in the case of some railways, and in some 
localities, to be a more profitable thing than any net 
increase which they might have gained by road 
haulage. 

It is not merely a question of the high figures which 
the railways pay to-day, but the rapid growth of road 
traction will inevitably lead to much higher charges, 
as taxation in some form for the maintenance of roads 
is not likely to grow less. 


Coat SHIPMENT. 


Quite the largest saving which could be brought 
about quickly is in the carriage and manipulation of 
export bunker and coastwise coal. This important 
point is, however, by no means one which can be 
decided and dealt. with by the railway companies 
alone. It will require the co-operation of the coal 
owner, the railways, the dock owner and the ship 
owner, and so great is the possible economy that the 
sooner these four sets of people get together in con- 
ference to see what can be done the sooner will they 
save those large sums which will result from a proper 
treatment of a subject which has been too long 
neglected, but as to which the vital export coal trade 
of this country demands a common-sense settlement. 
The railways themselves use about 13,000,000 tons 
of coal per annum, and only a very small proportion 
of this is carried in large wagons. Further, when the 
coal has to be handled in loading it on the locomotive 
tenders, it is mainly dealt with by hand. Here are 
two cases where large daily economies can be effected, 
first, by carrying coal in larger units, and, secondly, 
by the use of mechanical coaling appliances. 


Contrnvous BRAKES FOR Goops TRAINS. 


After some remarks concerning the early history 
of continuous brakes Sir John went on to say :— 
To-day we may, in the case of a passenger train, 








distances we run in our small country. This figure 





work. Out of the other 50 per cent. no less than 
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weighing 500 tons, and this is effectively done in a 
much more rapid way by fluid pressure brakes, and 
I hope before long to find that our heaviest goods 
trains, which at present are about 1200 tons behind 
the engine, are effectively braked. 

This naturally brings one to consider the question 
of wagon couplings, as in some recently described 
experiments screw couplings were used, whereas the 
ordinary three-link coupling allows so much slack 
that no really rapid apphcation of a continuous brake 
is possible without serious risk of broken couplings 
and other damage. As the three-link coupling is 
already recognised as being one of the things which 
stands in the way of heavier loading of trains in this 
country, it will not be surprising to find that some 
attempt is made to introduce a central buffing coupler 
with the minimum of possible slack. This is one of 
those things which has been so long discussed, but so 
often postponed, and becomes the more necessary 
when you have efficient brakes. This would in time 
involve the abolition of the side buffers, which no one 
would regret. These rolling stock changes, however, 
must perforce take many years to accomplish, for 
financial reasons, as it is not likely that they could be 
dealt with in a wholesale way, but would have to 
coincide with the re-building of wagon stock, which 
in ordinary times proceeds for ali purposes at about 
1000 wagons a week, if a twenty-five years’ life is 
accepted as the average, and it will be recognised that 
until all wagon stock was fitted, none of the existing 
couplings or buffers could be removed. Agreement 
amongst the owners for this continuous policy of 
alteration would have to be reached with a very full 
knowledge of all the technical difficulties. 


SuppLy or Enecrric CURRENT. 


There were at one time great hopes that the supply 
of electric power for traction and other purposes would 
be much cheapened if available water power was made 
use of, but recently the Water Power Resources Com- 
mittee have told us how much power we may expect 


to obtain in Great Britain if the most prominent | 
sourees of supply are made use of, but while they are | 


able to point out that they might develop 250,000 
kilowatts (continuous) per annum, it is quite evident 
that the geographical position of these supplies will 
really only benefit certain localities, and that for 
traction purposes we must still rely largely on coal. 
It is remarkable that England only contributes power 
for 20,440 kilowatts, Wales 35,900 kilowatts, and 
Scotland 194,965 kilowatts. We cannot therefore 
look forward to any great reduction in cost of current 
for traction purposes from this source, when speaking 
of the whole position, and noting the uneven distri- 
bution of water power. 

On the other hand, the co-ordination of electricity 
supply which is slowly but surely going on under the 
guidance of the Electricity Commissioners will before 
long lead to a supply of current to country districts 
being a possibility which may lead to a re-birth of local 
industries ; if current can be sold at reasonable prices 
we may see the great extension of the use of the trolley 
omnibus for passenger traffic in preference to the 
petrol-driven machine, and, in addition, a new use 
of the motor lorry electrically driven taking its current 
from the same overhead wires. 

It is quite true that the trackless trolley system has 
not made as rapid progress as was expected, and this 
is indicated by the fact that in 1919 (the latest year 
for which figures are given), the total number of car 
miles was slightly under a million, but it is a system 
of much promise, and has been remarkably free from 
accident. It appears to be much more likely that the 
extension of the electrical operation along main roads 
by means of trolley vehicles will be of value to local 


industries than any possibility of the extension of | 


light railways. 
CANALS. 


As to the merits of canals, about which there is so 
much vain hope, there seems to be much misunder- 
tanding, and we repeatedly see strong statements 
made hy writers who urge that their renewed use 
would lead to great economies in transit. The fact, 
however, which has to be faced is that the days of the 
small barge canal are gone, and the sooner we set about 
discovering a good use for these properties the better. 
Most. of the small barge canals can only take 30-ton 
boats, and the locks measure about 70ft. by 7ft. 

The greater canals, like the Manchester Ship Canal, 
which permit of the passage of large cargo steamers, 
stand on an entirely different basis. The proposals 
to make use of the river Trent for sea-going vessels, 
as far as Nottingham, and similar proposals for dealing 
with large cargoes, are the only ones worth consider- 
ing from a financial point of view. One by one the 
canal companies have been ceasing to carry goods 
themselves and have become mere toll takers from 
those few by-traders who find it profitable to carry 
on some sort of business. The canal companies have 
been driven to this course because wages and materials 
are so costly that they can no longer compete with the 
railways, notwithstanding the fact that railway 
charges are so much higher than they used to be. 
The Aire and Calder Canal, which is so often spoken 
of as a fine example, is an instance of well thought out 
engineering plans, having been persistently pursued 
for many years. These plans have produced what is 
probably the cheapest method of conveying coal from 
the colliery to the ship that can be found anywhere 
in the world. The 40-ton_boats run right under the 








colliery screens, the coal falling direct into them. Then 
they are formed into a train of boats of from twenty- 
five to thirty, which is hauled by a tug to Goole. The 
boat train thus carries 1200 tons. Having arrived, 
each boat goes under a hydraulic tip, which lifts 
it bodily out of the water, and then tips the coal direct 
into the ship’s hold. Local cireumstances no doubt 
favour this method of treatment, and tne level 
country admits of it, but still it is a good illustration of 
methods, which have been in existence for many 
years, of the application of engineering principles to 
cheapening the cost of transport, and its importance 
is measured by the fact that in 1913 this canal carried | 
2,563,067 tons of coal. 

As one example of what may be done with some of 
our disused canals, | may refer to a proposition 
recently discussed as to the abandonment of a portion 
of the Chesterfield Canal, which joins the Trent below 
Gainsborough. It has been proposed to abandon that 
part which is between Chesterfield and the Norwood 
tunnel, and make use of it for a road 11 miles long. 

Should any parliamentary sanction be given to the | 
conversion of canals into roads for motor and other | 
traflic, one considerable source of revenue will be lost 
to those canals which, when passing through indus- 
trial centres, make a large revenue out of the sale of 
condensing water used by the various factories on the 
canal banks, and the factories will have to seek other 
sources of supply. If any large reservoirs of water 
be rendered available because the canals cease to 
require water, one naturally presumes that attempts 
will he made to conserve this water for power purposes 
so far as its limited supply will admit. 

It should always be remembered that there is no 
town in England that is more than about 65 miles 
from the sea, and if railways are to convey anything 
between coast town and coast town their rates must | 
be regulated by the sea-borne traffic, and even central 
cities like Birmingham have great advantages from 





| the competition of both eastern and western ports. 


MAILS AND AERIAL TRANSPORT. 


It would appear that the Government of the present 
day has serious hope that some form of aeroplane can 
now be produced which will start away from a very 
small area of ground, or they would hardly have 
offered such a large money prize for a successful 
machine. The possibility of producing a machine of 
the helicopter type with a positive vertical rise may 
have an important bearing on the construction of 
future large buildings. His Majesty's General Post 
Office might become the real starting place and the 
landing plaee of the Postmaster’s fleet of aeroplanes, 
rising from or alighting on a large flat roof. It is easy 
to imagine that the modern hotel lift will convey 
the guests upwards to a flat roof, and the passenger 
for Paris or elsewhere will take his place in the aero- 
plane as easily as he does now in a taxicab on the 
street level. For the general public, could not many 
of the squares of London which now contribute but 
little to the use or pleasure of the ordinary inhabitants 
be formed into the starting places of the future flying 
machines, thus avoiding the loss of time and the 
inconvenience of having to travel to the outskirts 
of London before being able to get into an aeroplane ? 
We have recently been told by Sir Henry White- 
Smith that the cost of carrying a passenger from 
London to Paris works out at £7 ls., or 7d. per 
passenger mile, and that carrying goods costs 74d. 
per pound, or 5s. 84d. per ton per mile. For the more 
valuable classes of goods this is not a matter of great 
importance, but the cost per ton-mile must be brought 
down if any goods of an ordinary character are to be 
carried. 

The possibilities of rapid and commodious transport 
by air have as yet been barely touched by the suc- 
cesses of the past, and we shall see the advent of great 
improvements if the engineering talent of to-day is 
encouraged as it should be. It is a sad fact that we 
should not even know anything like what we do 
about it had it not been for the constant experiments 
during the war and the sacrifice of some of our finest 
manhood. To depend in future merely upon what 
our Army or our Navy can do with aviation in times 
of peace would mean the slowest possible progress, 
through want of varied opportunity of experiment. 

The wonderful position which our nation obtained 
with regard to shipping came about by the ever- 
present demands of commerce, calling for the highest 
speeds, combined with the greatest economy of pro- 
pulsion. The perpetual vigilance of the navigating 
officers, combined with the investigating powers of 
the engineers, led to each possible improvement of 
the ship, or of the machinery, which they might 
suggest being seized upon at once by the builder and 
the owners, as necessary for commercial progress. 
The progress of the Navy from the structural and the 
propelling point of view, followed the lessons gained 
by the mercantile marine, and the builders of our vast 
commercial fleet were able to give to the fighting 
ships of the nation the whole benefit of the knowledge 
which they had gained in the construction and trials 
of the very much greater fleet of ships of commerce. 
The same methods of gradual and persistent investi- 
gation which have been applied for so many: years 
to the ships of the sea must be hastened and applied 
to the ships of the air. 

For the ships of the air we have hardly any such 
wide experience to guide our constructors, and it 





seems only a reasonable precaution that we should 





give national help to encourage private enterprise 
to develop and improve this new art, every invention 
connected with which would be available for oy, 
fighting air fleet, and the experience gained would 
probably cost the nation far less than the limited 
experiments of Government departments. The wider 
the circle is spread within which to gain our much. 
needed knowledge, the greater security we shall 
obtain in the hour of need. 

We require the dual protection of both kind of 
ships, and we may have to vary somewhat Si; 
Westeott Abell’s definition of sea power where he 
says: ‘‘Sea power is the combination of a healthy 
commerce and mercantile marine with the military 
navy which ensures by force of arms such protection 
as will enable the unarmed vessels to carry out thei: 
functions.” Such a definition will have to be applied 
in reference both to the sea and the air. 

There will probably be common agreement that at 
no time in the history of this country has national 
transport been so intimately connected with the 
necessities of national defence. 


The International Railway 
Congress. 
No, IL.* 


WHEN Section Il. reopened on Monday, the 24th, 
it was decided to close the discussion on electric 
traction at noon and to proceed with a consideration 
of the reports on the economic production and use of 
steam in locomotives. In Section I. the reports on 
the maintenance and supervision of the track were 
concluded, and those on special steels for the track 
and track work were begun. Thus were the mornings 
of Monday, Tuesday, Wednesday, and Thursday 
spent, and in the afternoons of Wednesday and 
Thursday general meetings of the delegates considered 
the decisions of the sections. On the morning of 
Friday, the 28th, the closing ceremonies were hel, 
and it was decided, on the invitation of the Spanish 
Government, to hold the tenth congress in Madri:| 
in 1927. 

The delegates left Rome on the afternoon of the 
28th to spend the week-end in Naples, whence thie, 
proceeded to Genoa, arriving there on Tuesday after 
noon last. On Wednesday, there were inspections of 
the electrifications in the neighbourhood and of the 
port of Genoa. 

On the afternoon of Friday, April 21st, a special 
train conveyed a large party of the members of the 
Railway Conference to the San Lorenzo engine sheds 
—the locomotive depét for Rome. Sheds Nos. 16 and 
38 are both circular. The former has thirty-two full 
length engine standing roads, twenty-five of which 
have pits, and three shorter roads. It can be entered 
from any one of seven roads on the south side and 
there is a single road on the south-west and one lead- 
ing to the shops on the north side. An engine turn- 
table of 21 m. diameter gives access to or from any 
road. Shed No. 38 is to the north of No. 16. It has 
thirty-eight full-length roads, all provided with pits. 
There is an entrance on the south-east and another 
on the north-east and two on the north sides, also 
one from the shops. There are three wheel drops and 
a turntable of the same dimensions as that in No. 16 
shed. Needless to say, the sheds are of reinforced 
concrete construction. The visitors saw a 2-8-0) 
engine with an eight-wheeled tender turned by 
pneumatic power. The compressor was coupled to 
the Westinghouse train pipe on the front of the engine, 
and so the locomotive provided its own power for 
turning. For engines out of steam the compressor 
obtains air from a main. 

An inspection was made of the system of discharg 
ing, washing and re-filling of locomotive boilers of 
Messrs. Guiseppe de Michelli and Co., of Florence, 
and of a new valve gear designed by Mr. Arturo 
Caprotti, of Milan, and fitted to 2-8-0 engine 
No. 740,324. 

On Saturday, the 22nd, an excursion was made to 
Terni to see the hydro-electric station. An excellent 
luncheon was provided in the mess-room at the steel 
works, but the weather conditions prevented a visi! 
being paid to the works themselves. 'The power station, 
pipe line, calcium carbide works, and demonstrations 
with liquid air were seen, followed by a visit to the 
Falls of Marmore. A most enjoyable day concluded 
by the return from Terni at 6 p.m. It may be men 
tioned incidentally that high appreciation was 
expressed on all sides at the excellent rolling stock 
on the special train and the courtesy on this and every 
occasion of the Italian State Railway officials. 

On Monday, the 24th, at 2 p.m., and again at 
4 p.m., the testing rooms of the Railway Administra 
tion were visited. 


A report from Melbourne states that an automatic 
motor car rear signal has been invented by an Australian 
named Bracewell. The device is fixed to the rear of @ 
motor car, and is operated by the steering gear as the car 
starts on the turn. White arrows, electrically operated, 
give notice to following drivers of the intended move- 
ments of the car carrying the device. At night the arrows 
are illuminated. 


* No. I. appeared April 28th. 
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An Account of Some Experiments 
on the Action of Cutting Tools.* 


By Professor E. G. COKER, M.A., D.8e., F.RS., and K, C, 
CHAKKO, D.Sc, 


Introduction. The mode of action of cutting tools has 
een the subject of much investigation on account of its 
vreat unportance to mechanical engineers, who carry out 
a very large proport ion of their work by aid of machinery 
designed to provide the most efficient action of various 
tools for shaping metals and other materials, but so far 
it has apparently not been studied by photo-elastic 
methods As a preliminary to the description of some 
experline nts which have been made by aid of polarised 
light at the suggestion of the Outting Tools Research 
Comuuittee, it may be of interest to recall, very briefly, 
the principles upon which such experiments are baged. 

Nearly all transparent bodies when loaded become 
doubly refractive, and a ray of ordinary light passing 
through the material in a state of stress is subjected to a 
selective retardation, whereby its transverse vibrations 
lag one behind the other. No effect is visible to the eye, 
since ordinary light consists of euch a complex system of 
transverse vibrations that the eye unable to detect 
what is going on, but if ordinary light is, as it were, 
strained through some kind of sieve whereby a homo- 
geneous character of a particular kind is imparted to it, 
the effect of stress in the material becomes apparent, 
The most convenient apparatus for obtaining the homo 
geneous light mentioned above is a crystal of transparent 
calcium carbonate, cut in a special way, invented by an 
Edinburgh optician, William Nicol. Ordinary light, after 
uch a crystal, is found to execute its 
transverse Vibrations in one special plane, and this uni 
lateral kind of light is usually called polarised light, and 


is 


passing through 









0-0035" 


baa ASS TOOL 


Tee 


Ewownec 


although this is not a very happily chosen designation, 
yet it seeans to be so tirmly established that it is hardly 
possible now to replace this term by a more appropriate one. 
lf a stressed body is placed between a pair of Nicel’s 
prisms and a beam of light is passed through the com 
bination, colour effects are observed, which are due to the 
fact that the plane polarised light from the first prism is 
broken up by the stressed material into two sets of plane 
Vibrations of light, which travel at different velocities 
through the material. Not only do these two systems of 
Waves travel at different velocities, but they vibrate in 
planes at right angles to one another. The function of 
the second prism is to select components in some definite 
plane from these two systems, so that these latter will 
interfere with one another. Interference between two 
sets of light waves in the same plane is visible to the eye, 
when the light passing through the object under stress 
's projected on to a screen, and if white light is used, 
brilliant colours of rainbow pattern appear, and indicate 
i & particular manner, to be described later, the stress 
in the material which the light has passed through. It is 
owng to this effect that an optical analysis of stress 
distribution in a transparent body is possible. 

Principal Stresses.—Turning to the condition of the 
stressed body itself, it will be convenient to consider 
this as a plate loaded by forces acting in its plane, since 
in all the work considered here, only this kind of loading 
will be met with. If the most complicated kind of loading 
'S Imposed on a plate ot any form whatever, subject to 
this condition, sone kind of stress distribution is obtained, 
which, however complicated it may be, has certain charac- 
‘eristic properties of a very simple kind. The most 
important of these may perhaps be illustrated most easily 
by reference to an example drawn from the case of a disc, 
the edge of which is being turned up in a lathe, as shown 
in Fig. 1. Select any point A in that disc which has a 
definite and invariable position with regard to the point D 
of the lathe tool, and imagine a small square placed 
ventrally over the point A, as shown. If this ‘square is 
set in one particular position, it is capable of proof, as 
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text-books show, that the stresses at that point in the 
disc are perpendicular to the edges of the square and are 
not so for any other angular position. Further, the 
intensities of these stresses p aud g are such that one is 
the maximum stress at the point A and the other is the 
minimum stress at the same point. If by any means it is 
possible to measure the intensities of p and g and their 
directions, then it is quite an easy matter to find the 
stress at the given point in any other direction. The 
principal advantage of the experiments described here 
is that both p and g can be measured, and their directions 
cap also be determined at any points A, B and C, pro- 
vided the law of the optical effect continues to hold. 
The trial square can, in fact, be moved from point to 
point, as indicated on the figure, and for each position, 
the direction determined im which it must be oriented to 
give stresses normal to its edges, These stresses are 
distinguished from any others by referring to them as 
principal stresses, since all others can be derived from 
them by simple means, It will be convenient here to 
describe how the directions of principal stress are obtained 
experimentally by reference to a dise or plate subjected to 
the action of a cutting tool. For this and all other optical 
experiments described here, the polarising and analysing 
Nicol’s prisms are set with their own principal planes 
crossed at right angles. Now it is an ascertained fact 
that the two sets of waves, into which the stressed bedy 
divides the light ray, are also perpendicular to each other 
and the directions of their vibrations are those of principal 
stress. Light, therefore, is stopped everywhere in the 
plate where the directions of the prisms correspond to 
similar directions of principal stres+, and a series of black 
bands can be obtained by simply turning the prisms round 
until the whole field of view has been covered, each direc- 
tion being marked from the index plates attached to the 
prisms. 

It will be noticed, when this is being done, that although 
the black bands move, the colours remain stationary, 80 
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this may give all the information required, but in general 
it does not do so, and a way has to be found to separate 
p trom q at every point. 

Before describing a method of carrying this out, it is 
of interest to observe that the law of colour effect is such 
that a black band or an area may oceur which has nothing 
to do with the direction of stress, since if (p — ¢) happens 
to be zero, at any place the field of view will be dark 
there, but when such places occur they are easily dis 
tinguishable, since they remain fixed when the prisms 
are rotated, while the directional black bands de not. 
Hence there is no difficulty in practice in assigning « 
meaning to # stationary black part of the field; it is, 
in fact, to be regarded as a part of the fixed colour scheme 
which the forces acting on the body have unposed upon it. 

In order to understand the method used here for separat - 
ing the stress q from p, it is necessary again to consider 
a simple square of the material under stress, such as occurs 
at any point—say A, Fig. 1. Under the action of one 
principal stress the square changes in thickness by a 
definite amount, and if it were the only stress the change 
of thickness would be exactly the same as occurs op «4 
simple tension member cut from the same plate and undet 
the same stress. In general, the little square is also sub- 
jected to stresses ¢ in a direction perpendicular to the 
stresses p, and if both are like, the change of thickness 
will be larger than before and be proportional to (p + q). 
lf they are unlike, the change of thickness will be smaller ; 
but in any event its magnitude remains proportional to 
(p -+ q), and can be expressed in terms of the stress in a 
sunple tension member. 

These changes of thickness are required, in general, 
wherever colour stress values arc measured, and it 
clear that if the sum and the difference of p and q aro 
obtained, it is merely a simple addition or subtraction 
sum to separate them. 

The actual measurements are performed by a 
delicate extensometer, which is moved over the body to 


is 


very 


Fic 3.—Diagram Erperimental Apparalu for Inve ligating 


the Action of Cutting Tools. 


Fic 


PRI PAL STRESSES 











that the indications of stress intensity are 
on the angular rotation. A set of lines marking the centres 
of these black bands is shown in Fig. 2B, and the inclina- 
tion of the stress in both work and glass tool are marked 
thereon. 

This information with regard to directions of stress is 
complete, since every part of both tool and work is swept 
ove: by the black bands during the rotation of the prisms. 
For convenience, however, it is generally preferable to 
show this information in a different manner by lines which 
run along the direction of principal stress. Some of these 
are shown in Fig. 2c and are derived from the black bands 
by a simple geometrical process. 

The effects of stress in both dise and glass tou! are shown 
in the colour photograph, Fig. 2a,* of a light ¢ut being 
taken from the disc. 

Stress Intensity.—The intensities of the principal stresses 
at each point must now be considered, and the salient 
iact, which has to be borne in mind in regard to them, 
is that the colour effect obtained depends on the value of 
the difference of their intensities at a point. If, for 
example, p (at A), Fig. 1, has an intensity of 1500 Ib. 
per square inch in compression, and q has an intensity of 
500 Ib. per square inch, also in compression, the resulting 
colour indicates 1000 1b. per square inch, as measured by 
a comparison member subjected to simple tension or 
compression stress. If, however, the latter stress q is 
500 Ib. per square inch in tension, the colour effect is 
found to be proportional to 2000 Ib. per square inch, and in 
any case which can possibly crise it is true to say that 
colour effect is proportional to p — q. 


not dependent 


A band of colour 
of the same tint throughout, therefore, indicates that 
along it p — ¢ has a constant value, and this latter value 
is measured most conveniently by comparing it with a 
tension member subjected to such a pull that both colours 
are exactly matched, for then the stress in the tension 
member measures (p -- g) exactly. For some purposes 

* Figs. 24, 44, 48 and 1éc are colour photographs and are not 
reproduced, They were shown at the meeting as lantern slides, 
and will be ineluded in the Proceedings *> when pullished.— 
Ep, Tux Lb, 
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measure these changes wherever required, and in the 
present experiments the observations show that although 
the body under observation is continually there 
is no serious difficulty from this cause. 


moving, 


Experimental A pparatus.—Having now described the 
general principles on which this photo-slastic investiga- 
tion is based, some attention may now be devoted to the 
problem in hand, namely, the study of the action of 
cutting tools by this method. It was a matter of some 
difficulty to decide upon the most appropriate course to 
take as a commencement, since there are so many forms 
of cutting tools and a great variety of ways iu which they 
are applied in machines for planing, drilling, turning, 
milling and the like. As a general rule, it is nearly always 
best to take the simplest example of an experimental 
problem and work up to the more complex cases by stages. 
From this point of view, the action of a planing or shaping 
tool seemed to offer the most appropriate form of experi- 
ment to start with, since such a cutting process is probably 
simple, as compared with the others mentioned above 
and the edge is a straight line. It is, however, open to the 
objection that the cutting action cannot be carried on 
continuously, and is therefore not so suitable for observa- 
tion as others in which there is no break in the cutting 
process. Turning operations offer much more chance of 
obtaining long-continued observations, and it was there- 
fore decided to construct a simple form of lathe, which 
would enable the action of both work and tool to be 
observed in the polariscope. 

An experimental apparatus was therefore constructed, 
and after some alterations, which experience in early 
trials suggested, it took a form substantially as shown in 
the diagrammatic representation—Fig. 3—in which a 
spindle A, carrying a transparent disc B, is driven from 
a motor C by a band D wrapped round a pulley E on a 
first-motion shaft F, which latter drives a second-motion 
shaft G by a worm wheel gear H. The second-motion 
shaft G drives the spindle A by a further worm wheel 
drive, as shown, thus ensuring a very steady and slow 
drive for convenience of the photo-elastic measurements. 
In order to obtain a considerable range of spoed variation, 
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the pulleys have several steps, also the speed of the motor 
ean be varied. A small slide rest J, of the usual pattern, 
is mounted on the frame K of the machine, and the lower 
slide is actuated from the second-motion shaft by an endless 
leather belt L, which latter passes over a coned y M 
on the second-motion shaft, and over a pulley N secured 
to the feed screw O of the lower slide. Guide pulleys P 
are provided to permit this motion, and to give enough 
tension in the belt to ensure a uniform radial feed. In 
practice, this wae satisfactorily obtained. The tool Q is 
secured ip the ordinary way, and a steadying screw R, 
pressing against the end of the tool, prevents radial slip. 
The whole arrangement is devised to permit the passage 
of a beam of light through the dise and through the glass 
tool when the cutting action is in . The stress 
distribution in both can then be studied by aid of the 
coloured bands which appear in both the work and the tool. 

The colour photograph—Fig. 4a—shows the general 
features of interest observed in a disc under the action of 
a steel cutting tool, the edge of which has been carefully 
set on a stone, and it will be noted that above the tool 
there are coloured bands which appear to spring from a 
point close to the cutting edge, and to curve round towards 


the boundary above the tool in approximately circular | 
Below there are a second set of coloured bands 


arcs. 
much more limited in extent, springing from near the 
point of the teol, and forming approximate circular arcs 
which meet the boundary below. These two systems are 
separated by a black band or brush which varies some- 
what in position with the speed of cutting, and with the 
principal angles of the cutting tool. It is also worthy of 
note that very near to the point of the tool, an intensely 
black spot is found, which varies slightly in position 
according to the running conditions. It forms, in fact, 
a good qualitative index of the steadiness of the running 
and of the uniformity of the cutting action. It is of 
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particular interest to note that there is a black patch in 
the shaving immediately above the tool, which remains 
stationary in time, but not in position, as, although the 
shaving is intensely coloured after leaving the tool, the 
black patch disappears in this case. It does not vanish 
with a badly ground tool, as will be shown immediately, 
and some very interesting phenonema are observed which 
will require much further study for their complete eluci- 
dation. 

Before proceeding to an analysis of these phenomena, 


it will be convenient to describe the arrangement of the , 


extensometer for lateral measurements shown in the 
diagram, Fig. 3. The extensometer available was not 
constructed to work in a vertical position, although it 
can be made to do so, and it was, therefore, necessary to 
tilt the experimental lathe, as shown, so that the frame 8 
of the extensometer could be suspended from a three- 
point suspension, formed by a spherical ball joint T on 
the tail rod U, and two wires V carried by extensions W 
from the slide rest J. The extensometer and slide rest 
are partially balanced by a weight X, which hangs from a 
stout thread passing over a pulley Y and attached to the 
shde Z, and the motion of this latter is controlled by a 
micrometer screw 1 reading to thousandths of an inch. 
A second micrometer screw 2 at right angles, in a casing 3 
supporting a cross sline 4, serves to acjust the radial 
position of the extensometer. The arrangement, in fact. 
permits of the extensometer being brought to any position 
with reference to a pair of rectangular co-ordinates per- 
pendicular and tangential to.the disc periphery, for 
measurement. It can also be used for determining the 
lateral change in the tool, although this has not been done 
up to the time this report was presented, and, as will 
appear later, it seems possible that this latter measure- 
ment may not be necessary. 

The Stress Distribution in a Dise caused by the Action 
of a Turning Tool.—The genera! appearance, in polarised 
light, of a dise under the action of a cutting tool, has 
already been described very briefly for a tool with a very 








sharp edge, but if the conditions are varied there are some 
notable differences which may be suitably described here. 
A tool with an edge finished by grinding ia the usual 
way, and an angle of from 45 deg. to 60 deg., juces 
an action quite different from one with a similar edge, 
but finished on a stone as perfectly as possible. In the 
former case, the cutting action is very imperfect, and 
the material is broken away from the disc by a wedge 
action in which apparently the shaving is bent away from 
the dise by the upper face of the tool, and is torn off with 
little or no true cutting action. This is accompanied by 
notable changes in the colour effects, which follow a cycle 
pulsating about a mean pusition. The shaving also pre- 
sents a series of light and dark patches corresponding 
to these cyclic changes—as shown in the colour photo- 
graph, Fig. 48. The edge of the disc is left in a ragged 
condition and somewhat wavy in outline, so much so, in 
fact, that in some cases the main shaving broken off in 
this way is accompanied by a very thin shaving quite 
separate from the main one, and pared off by a true 
cutting process. A similar effect, in metals, has been 
noted by other members of this Committee. That it is 
possible to obtain a somewhat similar effect in the turning 
of cast iron is well known, only in this case the cast iron 
chippings are accompanied by a fine powder of cast iron 
falling from the cutting edge of the tool. 

Another interesting matter to which attention may be 
drawn is the effect of change of speed when a sufficiently 
sharp and properly formed cutting tool is used, so that 

ur pulsations are avoided. With a uniform cut of, 
say, 0.02in. on a 6in. disc, the colour effects appear to 
be quite constant over a considerable range of speed, 


| but as even the maximum speed of this experimental 


apparatus is very low, say, one turn in thirty seconds, 
it is not possible to infer that this unchanging appear- 
ance of the colour bands would always be maintained. 
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So far as the experiments have been carried, it appears 
to be true that the stress distribution remains invariable 
over a limited range of speed; therefore, the total work 
done is a linear function of the speed. Putting this in 
another way, it may be said that the work required to 
remove a given weight of nitro-cellulose is a constant 
within the limits of these experiments. 

The measurements of the stresses in the neighbourhood 
of the tool were not found to present any great difficulty, 
and although some had been expected when measuring 
the sum of the principal stresses with a moving disc, yet 
they proved to be rather easier to measure than the 
aifference values from the colour phenomena, especially 
at low stresses. These measurements are conveniently 
described with reference to the stress distribution found 
in a 6in. dise subjected to the action of a tool with a 
cutting angle of 45 deg. when removing a shaving of 
0.015in. thickness. These observations are plotted in 
Fig. 5a for a number of sections parallel to a radial line 
passing through the centre of the cutting edge of the tool. 

On referring to the first series of these observations, 
where y = 0.0, that is, along the radial line, it will be 
noticed that the (p + ¢) values are nearly alike through- 
out the range of possible. observation, and that for 
y = — 0.lin. and — 0.2in. there is a similar agreement. 
Farther away it was only found possible to obtain values 
of (p + q), except over a very limited range, but so far 
as both series of measurements could be carried, they 
point to the conclusion that one principal stress g is 
practically negligible. 

If, on the other hand, the sections on the other side of 
the line are examined for corresponding positions, the 
reverse efiect is noted. (p— gq) are now, in general, 
opposite in sign and approximately equal in magnitude 
—Fig. 5n—so that the stress is almost wholly of the 
opposite character, and it seems reasonable to infer that 
the stress distribution produced by the cutting tool is 
nearly all pure compression above the black brush sepa- 
rating the two systems of colour bands; and nearly all 








May 5, 1922 








pure tension below, except in the very small region where 
plastic deformation is produced, for which the measure. 
ments give no definite information. 

The Stress Distributi in the Outting Tool.—Rarl, 
experiments made with a glass-cutting tool—Fig. 2¢— 
seemed to show that the stress system in the tool is possibly 
of a simple type, such as might be produced approxi 
mately by the action of a single force acting at the cutting 
edge. There is some difficulty in ascertaining completely 
the distribution of stress at the extreme point of a glass 
cutting tool in action for several reasons. The optical 
constant of glass is small and the colour bands are jot 
therefore so readily observable as in nitro-cellulose, while 
its elastic coefficient Eis high In plate glass, for instance, 
the value of E as measured® is 10,500,000 Ib. per square 
inch, as compared with, say, 300,000 Ib. for nitro-cellulose, 


: : ‘ : 1 
while the Poissons’ ratios m = : are 4.4 and 2.5 respec- 


tively. The ratio of mE in the two cases is therefore 
about 1 to 62, and the lateral changes in glass and nitro 
cellulose are also in this ratio. In addition, there is dif, 
culty in keeping the shaving clear of the measuring points 
of the lateral extensometer when close up to the cutting 
edge, so that it was considered advisable to attack this 
part of the problem by an indirect method, using a wedye 
of nitro-cellulose loaded at its apex by a known force 

For this purpose a wedge with an angle of 60 deg. was 
secured to a plate A—Fig. 6—consisting of a graduated 
annular dise of 4in. internal diameter secured in a frame B 
in such a manner that the wedge could be set in any 
required angular position in a vertical plane under a dead 
load W, applied by means of a stirrup C and a hanyer D. 
To prevent local crushing of the material as far as possibk 
at the apex of the wedge, this was rounded to a curve of 
small radius. 

An investigation of the stress system in such a wedge 
under load was made, first when the wedge was sym 
metrically placed with respect to the line of load, and later 
when moved round through definite angles of 5 deg., 
10 deg., 15 deg. and 20 deg The general optical features, 
especially noticeable in all these cases when examined, 
are that the black bands in plane polarised light are in 
general very nearly radial through the point of applica 
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tion of the load, and that the colour bands are approxi 
mately circular ares, the centres of which lie on a definite 
line in each case. At the extreme apex, however, when 
the material passes beyond the elastic range, the colour 
bands are no longer circular ares. The stress distribution 
in this area cannot be examined with any accuracy, since 
the fundamental laws of its optical and plastic behaviour 
are not at present known, but it is reasonable to suppose 
that in a material which remains in an elastic condition 
right up to the apex, the distribution will be of the same 
type as that found in the elastic region of a nitro-cellulose 
model. 

Unaer a symmetrically disposed load, the is: 
lines are found to be practically radial near the apex, 
as Fig. 7A shows ; while the bands of colour, marking th« 
stress difference intensity, are approximately arcs of 
circles with centres on the line of load and all passing 
through the apex. This is shown by the experimental 
curves of Fig. 78, which correspond closely to the dotted 
cireles fulfilling the conditions stated above. If, however, 
the material at the apex becomes plastic, there is a redis 
tribution and equalisation of the stress in the crushed area 
The colour bands immediately below are found to be 
approximately parallel to the line of demarcation between 
the elastic and plastic material, and for some considerable 
distance below, the bands are larger in radius, owing to 
the redistribution effect above. 

When the load is slightly unsymmetrical the lines «! 
principal stress in the elastic region appear to remain 
fairly radial and concentric with the point of application. 
and the colour bands of stress difference still remam 
approximately circular arcs with centres lying all on one 
line passing through the axis, but this line is now inclined 
at a considerable angle. This is shown by Figs. 8A anc 80. 
in which the direction of the applied force is inclined 
at 5 deg., and the experimental curves are easily seen t0 
be of the t: described, except for a small area close to 
the apex. ‘De still greater inclinations of the applied 
force the same general characteristics are observed, 25 
Figs. 9, 10 and 11 show,‘and in the two latter cases it 
worth noting that a dark radial band appears on the 
right, indicating no stress in this region, as subsequent 


*“ An Investigation into the Elastic Constants of Rock-, 
more especially-with reference to Cubic be ag by 
F. D. and E. G. Coker. “Pr ings,” Carneg!¢ 
Institution of Washington. 1906, 
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measurements verify. There is, moreover, reason to 
suppose in these latter cases that the lines of stress are 
not quite of the same type as before, since the isdclinic 
lines are distinctly curved in the neighbourhood of the 


apex. 

PThe stress effects in a wedge when loaded in this manner 
are shown in Fig. 150, in which the specimen is viewed in 
circularly polarised light, so that only the colour effects 
are visible and the isoclinics do not appear in the photo- 
graph. It will be noted that the extreme point of the 
wedge has been rendered plastic by the vertical load 
applied, and is therefore opaque. The colour bands 


Fic. YA.—Appled along Axis. 





Fu. 7B. Pw.8B 
Lines of Equa! Observed (p—¢) shown full. 
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immediately below this region are therefore not circular 
arcs, since the plastic stress in the material just above 
causes a change in the loading of the contiguous layer 
Well awa: 
resume their cire arc form 

It is possible that the account given here of the distri- 
bution of stress in a turned dise may be helpful in forming 
an idea of the kind of stress which occurs in a cylinder 
when a cut is taken along it, but it is clear that the stress 
system so produced is not nearly so simple as in the disc, 
while in both cases the distribution of stress in the plastic 
region in the work, the tool and the shaving presents 
problems of a higher order of difficulty, which the authors 
venture to suggest as of immediate importance to the 
Committee. 


below. 


Carriage Stock for the Palestine 
Railway. 


lux accompanying illustration represents one of the 
new railway carriages which are now being supplied to the 


Palestine Railway by the Metropolitan Carriage, Wagon | 


and Finance Company, Limited. The coaches, which were 


built at the company’s Saltley works, measure 65{t. over | curve where it meets the partitions, so as to facilitate 


of the roof, so as to allow more space than is usual between 
the outer roof and the ceiling of the compartment, and 
80 as to vide a maximum volume of air within that 
space. cars are of the semi-open compartment type 
in which a longitudinal corridor runs on one side between 
the end vestibules, and the compartments are separated 
from each other by partitions reaching to the ceiling, but 
are entirely open on the corridor side. This arrangement 
has been adopted because it permits of ample luggage 
accommodation in overhead racks, ensures security from 





theft, and more privacy and silence, while at the same 





Pic. 8A.—Applied at 5° with Azis 


‘Lines of Equal Theoretical Stress shown dotted 


from this region, however, the bands | 


time passengers benefit by the increased air space of the | 


60° Wedge Isoclinic Lines, Load 50 lb. 
Fie. 9A, —Applied at 10° with Amis. 
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corridor. One compartment only in each car is totally 
enclosed, so as to be reservable for ladies 

The bulk of the accommodation provided is for second- 
class mgers; these compartments are finished in 
varni pitch pine, with white millboard ceiling, and 
upper partitions—the seats being upholstered in rattan 
cane. The windows are of large size, and are arranged 
low enough to cut off the glare of the sun, without unduly 
restricting the sight. In addition to the usual glass frames, 
venetian blinds and hit-and-miss ventilators are provided, 
and it is anticipated that they, in conjunction with the 
high ceilings, will enable the cars to remain cool and airy 
under the most adverse conditions. 

A lavatory is provided at one end of each car. In this 
connection a difficult point arose out of the different 
customs of European and Eastern travellers, an open 
latrine having to be provided for the latter, and the usual 
wooden hinged seat for the former. Two separate lava- 
tories would normally have been the best solution of the 
problem ; but in this case the makers ingeniously solved 
it by designing a special fitting embodying a wooden seat 
which springs out of the way when not in use, and discloses | 
a white enamelled cast iron foot plate of the oriental type. | 

The first-class compartments have oak panelling, and 
are fitted with mirrors and electric chandeliers. The 
first-class lavatories are enamelled white, and are lined 
with tiles from the floor to the waist rail. In all lavatories 
the floor is made of Dockers’ Induroleum, moulded to a 


Fic.10A.—Appled at 15° with Axis, 


| the largest carriage stock of the Egyptian Government 


Railways. Each buffer acts on a volute spring bearing 
upon outer headstock, and a helical apring bearing 
upon the main headstock. The drawbar pull is direct on 


the bolster girder through india-rubber springs. This 
combination of buffing and draw springs has proved 
remarkably satisfactory. 

ie frames are built of steel plates and angles. 
Tho swing bolsters rest upon quadruple elliptical springs, 
and the main frames are carried by laminated springs 
resting upon the axle-hoxes and fitted with india-rubber 
auxiliary springs. This type of suspension, in conjunction 


Fic. 11a. ~ Apphed at 20° with Axis 





~~ 
\ 


A 
¥) 
- \* 
| 
= 
° 
3 


Fic. 11B. 


Swan Sc 


with the large wheels and long wheel base, should ensure 
very smooth and steady running. 





Owe to the importance both of sulphuric acid and 
zinc, the Government of India is interesting itself in the 
proposal to erect zinc-smelting works at Jamshedpur, 
where the zinc concentrates from Bawdin in Burma will 
be dealt with, and the spelter and sulphuric acid yielded 
made available to the Tata Iron and Steel Company for 
its own purposes and for subsidiary companies. The 
plant, which it is proposed to erect, with a loan from 
Government, will be capable of dealing with 25,000 tons 
of zinc concentrates, and the estimated output is 10,000 
tons of spelter per annum, and 32,000 tons of sulphuric 
acid. 

InsTITUTION oF Navat Arocuatrecrs.—-A summer meeting of 
the Institution of Naval Architects will be held in Paris on Suly 
4th to 8th, at the invitation of the president of the Association 
Technique Maritime (M. Bertin, president of the Académie des 
Sciences). The following provisional programme, which is sub- 
ject to revision, has been arranged :—On Tuesday, July 4th, the 
— meeting will be held at 10 a.m., in the Amphithestre 
of the Sorbonne (University of Paris). His Grace the Duke of 
Northumberland (president of the Institution) will preside. 
Papers will be on the mornings of July 4th, 5th, and 6th, 
the afternoons being devoted to sightseeing, receptions, and 
visits to works, &c. In the afternoon of the 4th there will be a 
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the ends by 9ft. Gin. wide outside. The complete order | cleaning. A porcelain wash basin; towel rack and basket, | reception by M. Bertin. On the 5th and 6th there will be recep- 


includes first and second-class composite cars, second-class | 
cars and brake vans, all of which are of the same leading | 
dimensions and outward a 

coupling arrangements for thro 


communication. The 


ee ee cars, one of which forms the subject of our 
lustration, have accommodation 
passengers. 

The climatic 
be clic s 


for seating seventy-two | 


and a large water tank is arranged in the roof. 
ce, and have bellows | light is provided on all cars, the current being generated 


by a dynamo, and stored in accumulators carried in the 
underframe. 
The underframe, which is of very strong construction, 


A | is built up of rolled steel channels, with truss angles and 
: conditions governed the design of the | stiffening plates. 
,» which are characterised by the very high sweep | Metropolitan Carriage, Wagon and Finance 


It is very similar to that erate by the 
i yompany for 


coat hooks and mirrors, are provided in every lavatory, | tions by the Minister of Marine, the Municipal Council, and t 

Electric | Chamber of Commerce ; and in the evening of the Sth a dinner 
| will be given by the Institution of Naval Architects. On Friday, 
| the’ 7th, there will be an all-day excursion to Rheims and the 
| devastated areas in that neighbourhood. A luncheon will be 
| ey by the Association Technique Maritime. 


On Saturday, 
uly 8th, a visit will be paid to the shipyards at Havre and/or 


Caen, provided‘a sufficient number of members express a desire 
| to take this journey. Those doing so can return to England vid 
Havre and Southampton. 














A Treble-Drum Friction Winch. 


Tur 6-ton treble-drwin friction winch illustrated here- 
with has recently been built by the British Steel Piling 
Company, cf London and Claydon, to the order of the 
Auckland (New Zealand) Harbour Board. The winch is 
designed to hoist a total load of 6 tons at a speed of 200ft 
per minute. This load may be hoisted on one of the barrels 
alone or distributed among the three barrels. Further- 
more, while one or two of the barrels are in use for hoisting 
purposes a load up to 6 tons may be held suspended on 
the others or other. In addition to the barrels a con 
stantly rotating warping drum is mounted at the end of 
each barrel shaft. 

The barrels, it will be gathered, can thus be operated 
independently or collectively. To this. end they are 
mounted loosely on their shafts and are engaged therewith 
by means of friction clutches. As shown in the sectional 
view, the engagement of the barrels is effected by moving 
them axially through a short distance on their shafts 
until they make driving contact with coned rings on the 
faces of the driving gear wheels. The movement of the 
barrels is controlled by means of a double-threaded spindle 
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of winch in four sizes, namely, with capacities of 1}, 24, 
3, and 6}tons. 


alternative to steam driving, the winches can be made fox 
operation by electric motor or petrol or paraffin engine. 


The Newcomen Society. 


\v the last meeting of the Newcomen Society, which 
was held at Caxton Hall, on Thursday, April 27th, four 
short papers were presented. In the first, Mr. H. W. 
Dickinson, the secretary, exhibited to members a photo 
graph of a letter found by Dr. Ing. Conrad Matschoss 
among a collection of documents presented to the Staats- 
bibliotek, of Berlin, in 1919, by Professor Darmstaeder, 
who purchased it from an English second-hand book 
seller. The letter is signed ‘‘ Thos : Newcomen,”’ and is 
dated May 7th, 1725. It was addressed to Lord Chief 
Justice King, asking him to use his influence with Sir 
Matthew Decker to get an introduction in Holland for 
Newcomen's nephew in order to procure a patent there for 





They are made with one, two, or three 
barrels, and are claimed to be particularly suitable for 
pile driving, logging. operating cableways, &c. As an 
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nected with the efforts made in 1828 to establish a line of 
Heaton’s steam carriages. Amongst this diversity of 
papers which are now in the possession of the Dugard 
family was a printed circular for an Institute of Locomo. 
tion, which Mr, Alexander Gordon, the author of “ Bie. 
mental Locomotion "' and many other works, endeavoure,| 
to establish. It seems to have been the predecessor of our 
present Institute of Transport. Nothing is known of its 
history. The documents Mr. Titley laid before the Society 
provide an interesting chapter in the history of steam loco. 
motion on common roads. 

The last note, written by Mr. E. A. Forward, described 
Sir Goldsworthy Gurney’s railway locomotives, which ara 
much less well known than his road carriages. It appear 
that in 1830 an engine was drawn from London to Cyfarthfa 
by horses, and there fitted with cast iron wheels, so tha; 
it might be tested on a short length of railway laid down 
by Mr. W. Crawshay. The engine complete with water 
and fuel weighed 30 cwt., and it drew a carriage weighing 
25 ewt. loaded with pig iron. Later it was placed oy . 
level length of railway, 3 miles long, and drew a load of 
20.4 tons, and still later a load of 33.9 tons at a speed of 
2} miles an hour. On February 23rd, 1832, Crawshay 
reported on that and other engines to Sir Charles Dance 
in a letter quoted by Alexander Gordon in ‘“ Elemental! 


























bearing through a ball-thrust washer against the end of 
a rod which, passing into a hole bored up the burrel shait, 
acts on a key inserted through a slot in the shaft and 
abutting against the bub of the barrel. The disengage- 
ment of the barrel when the screw is released is effected 
by means of @ spiral spring at the opposite end. The 
axial thrust transmitted from the barrel to the shaft when 
the clutch is engaged is taken by a bal] bearing between 
the side frame and a collar on the end of the shaft. The 
two ball bearings and the ends of the shaft, thrust-rod and 
screw are enclosed in a dust-tight oil bath. The barrels, 
when disengaged from the drive, are controlled by means 
of foot-operated band brakes at one end, and by power- 


STEAM-DRIVEN TREBLE-DRUM FRICTION WINCH 


“our New Invented Wind Engine or Machi ’ The 
letter is composed in excellent English, and the hand 
writing is admirable. The discussion turned upon the 
ability of Newcomen, a country mechanic, to write such 
a letter, and it was quite evident that many of the members 
were not prepared to accept its authenticity-—at least as 
an original document in Newcomen’s own handwriting— 
without further evidence. 

In the second note, Mr. L. Pendred dealt with a defect 
in the design of Brunton’s walking engine, as shown in 
the drawing in his patent specification of 1813. In that 
drawing no means of guiding the piston-rod are indicated, 
and Mr. Pendred showed by means of a simple model 
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engaging ratchet teeth «et the other. All the bearings are | 
independently lubricated, tubes being provided where 
the parts to be attended to are inaccessible. 

The power equipment comprises two 9}in. by 12in. 
cylinders driving a crank axle disposed across the side 
frames between the first and second barrels. All the 
pinions and gear wheels have machine-cut teeth, the 
former being of mild steel and the latter of cast iron. The 
boiler is of the Spencer-Hopwood patented water-tube 
type, and has a working pressure of 120 Ib. It is fitted with 
a stop valve combining an anti-priming device and with 
a quick-action control valve, which may be operated 
from any position ie 
The makers inform us that they produce this pattern 


that owing to the character of the mechanism a consider- 
able upward thrust on the crosshead must have occurred. 
Turning then to two links shown on the drawing without 
a word of explanation in the text, he illustrated by means 
of the model that the addition of a bracket to the back 
end of the boiler and the attachment of the free ends of 
these links to it, a straight-line motion of the type sub- 
sequently known as the Scott-Russell was formed. He 
suggested that the bracket was intentionally omitted from 
the drawing, but Mr. Tennant, in the discussion, put 
forward the alternative that it might have been left out 
accidentally by the draughtsman. 

The third note was contributed by Mr. Arthur Titley, 
aud dealt with a number of letters and docwmnente con- 


| This arr 


Loculmetion. In that report he say. | comsider that 
the unprecedented depression of the iron trade, and the 
late disturbances in South Wales, have much impeded 
the further introduction, use and improvement of loco 
motive engines in this part of the country.” 

The meeting was a marked success, and it nay be hoped 
that other evenings may be devoted to similar short 
papers. - The announcement was made that amongst new 
members of the Society were Monsieur Achard, of Belfort ; 
Mr. A. A. Campbell Swinton ; and Mr. Daniel Adamson 
A summer meeting of two-days’ duration is to be held in 
London on the first two days of June. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Ms. Herpert 8, BrucksnAw has been appointed a director 
of the Chatwood Safe Company, Limited, bankers’ engineers, 
Bolton. 


Mr. F. M. Jones, formerly of the British Thomson-Houstu: 
Company, and until lately assistant general manager of Boving 
and Co., Limited, and Electro-Metals, Limited, has joined the 
stafi of W. H. Allen, Sons and Co., Bedford. 


Aurrep Hersenrt, Limited, of Coventry, asks us to state tli! 
it has entered into an exclusive agency arrangement for the 
countries of Japan, Manchuria, Korea, Formosa, for the sa! 
of power presses made by John Hands and Sons, Limite’, 
Birmingham. 

Tas Ramsay Convensine Locomotive Company, Limite, 
informs us that it has opened an office in Manchester, and request> 
that in yo all — and Se es Ee ieee Ts 
to it at Mi ildings, 18, i ter. Its 
registered 0: will remain the aoune as heretofore, viz., 105, >t. 
Vincent-street, Glasgow. 


Al.fReD Hersert, Limited, Coventry, inform us that the: 
have entered into an arrangement with Carrick Wedderspoo' 
and Co., of Christchurch, New Zealand, whereby that firin wi! 
act as Messrs. Herbert's sole selling agents for New Zeala:! 

angement covers all the machines, small tools an: 
accessories which Messrs. Herbert make and for which they hu!d 


| agencies throughout the world. 


Joun M. Henperson anp Co., King’s Works, Aberdeen, 
inform us that they have made arrangements with Mr. F. \. 
Mitchell, of the Mitchell Conveyor and Transporter Company, 
Limited, 45-50, Holborn-viaduct, London, E.C. 1, to undertake 
the manufacture of ““ Krom” crushers, “‘ Maxecon ” mills, and 
new type “ Kent” mills for that company. Messrs. Henderson 
have also acquired the joint selling rights of these machines. 





ERRATUM. 


A Frexou Perrot Locomotive.—In the closing sentence 0 
the second paragraph on page 476 of our last issue, there is an 
obvious error in the statement that the locomotive was capabl 
of hauling a train wi 300 to 350 tons at a speed of 60 kilome 


per hour. ‘Ihe correct figures are given in the table later 1 


| the article. 
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Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent. ) 
A Step in the Right Direction. 


Tue more hopeful feeling existing in Midland 
industrial circles and the indications of better trade to 
which I referred in my letter last week have received a 
timely fillip this week by the satisfactory nature of the 
Budget proposals. The reduction of taxation has put 
new heart into business men, who have been carrying on 
their businesses under a crushing burden. Much satisfac- 
tion was expressed on Birmingham Exchange to-day that 
the Chancellor had clected to pursue a policy calculated 
to assist the wheels of industry to begin turning again, 
and it is on all hands agreed that the Budget will act as a 
distinct stimulus to trade. 
tax payer, the Chancellor has rendered a real service, 
not to one class only, but to.all. He at once facilitates 
the accumulation of new capital, available for industrial 
purposes, and affords encouragement to its investment in 
productive industry. With a tax of 5s. in the pound 
instead of 6s., with letter-writing and the postage on 
cireulars and price liste a less costly business, and with 
the permission now granted to spread payment of E.P.D. 
arrears over five years, manufacturers will pluck up heart 
and will again begin to reckon up the possibilities of new 
enterprise. 


The Lock-out. 


Immense harm is being done, just at a time when 
trade is beginning to show signs of revival, by the con- 
tinued dispute in the engineering industry. Trade in 
Coventry would be flourishing at the present moment, 
as far as its principal industry is concerned, but for this 
unsettlement, while Birmingham manufacturers and iron 
and steelmasters consider it the principal deterrent to 
an expansion of trade. It is agreed that the recently 
appointed court of inquiry can do no harm, and might do 
good in assisting to arrive at a settlement of the dispute, 
but it is realised that the court cannot enforce its findings. 
Whatever way is found of bringing the matter to an issue, 
no solution will be lasting unless the employers and the 
unions lay their heads together to find a basis of agree- 


ment founded on mutual trust. 


Encouraging Pig Iron Position. 


Business in pig iron continues encouraging, 
with a steady export trade and generally firm prices. The 
breakdown of negotiations in connection with the engi- 
neering trouble caused some discouragement, especially 
in view of the growing confidence as to the general outlook. 
One effect of the lock-out has been the issue of a number 
of instructions to suspend delivery from the furnaces. 
This is a matter of some seriousness, in view of the high 


labour costs in the putting down and lifting of stock. | 


An indirect effect of the lock-out is the postponement of 
the railway rates revision, on which the managers are 
understood to have formulated their policy. This has a 
very important bearing on the question of the re-starting 
of blast-furnaces. One large Midland company, however, 
it is stated, has decided to relight an additional furnace, 
chiefly for the manufacture of foundry iron. It is con- 
sidered satisfactory that prices are maintained, and that 
while the production of raw material still keeps small, 
the output is being disposed of. Buyers are, in fact, taking 
interest in forward bookings, and in some cases would 
be glad to place large orders, but the position is so un- 
certain that few blast-furnacemen will accept large 
tonnages at present prices. They are of opinion that a 
buying movement is likely to follow the termination of 
hostilities in the engineering trade. The trade derives 
considerable assistance from the healthy state of the 
export pig iron market, especially at Middlesbrough. 
In this connection, it is interesting to note that during 
April Germany became the largest buyer among foreign 
countries of Cleveland iron. She purchased over 11,000 
tons of iron, and further large shipments have been 
booked. The rising value of share capital is also regarded 
as a very hopeful feature. The slowing down of buying, 
it is thought, may in the long run be all to the good of the 
producer, inasmuch as stocks are running short, and the 
return of peace will send users on the market. Something 
like twenty-five out of the thirty Black Country furnaces 
are still out of commission, and the present output from 
this district is almost solely for the consumption of allied 
concerns, while in Northamptonshire not more than a third 
of the furnaces is in blast. 


Better Call for Nut and Bolt Bars. 


Midland ironmasters are finding very little 
encouragement, trade remaining exceedingly dull. A 
few orders for best bars are still being received, but the 
continuation of the engineering dispute is making things 
worse as each day passes. Ironmasters complain of the 
unremunerative price obtainable for their products, and 
some firms report actual losses per ton of iron produced, 
ranging from £1 10s. to £4. Fortunately, makers of 
common bars are this week better employed with orders 
from makers of nuts and bolts. The long-continued 
depression in the nut and bolt industry is lifting, slowly, 
fis true, but it is none the less welcome on that account. 
Manufacturers have got more orders on hand than they 
have had for some time, and they are in a position to buy 
their bar iron at a cheaper rate than at any period since 
1915. The quotation for this class of iron to-day stands 
at £10 5s., and it is said that concessions even on this 
figure are made to obtain orders. Crown bars are being 
sold locally at £11 per ton. For fencing iron £10 7s. 6d. 
to £10 10s. is asked. Hardly any foreign iron is reaching 
the district, although the cheaper qualities are still appre- 
ciably below the home prices. Belgian firms are offering 
nut and bolt quality iron at £9 6s. delivered Darlaston. 
Ma kers of sheets find a rather better call for their products, 
restricted mainly, however, to special and higher qualities. 
Light tinned shects used for motor work are also in 
umproved demand. Makers of galvanised sheets have 


By giving aid to the income | 


recently been showing a tendency to quote higher prices, 
but they are having great difficulty in securing any 
advance. A week ago some firms were quoting £16 10s., 
but inquiries suggest that this figure is above the ideas of 

tive buyers, and £16 5s. may be taken as about 
the market level. A fair amount of inquiry is experienced 
for black sheets. 


Steel. 


The steel trade continues to show improvement 
in various directions. Inquiries, though small, are in- 
creasingly numerous, the aggregate tonnage keeping certain 
large firms fairly occupied. Prices remain comparatively 
firm. Some billet makers are increasing their quotations 
by 2s. 6d. per ton to £7 17s. 6d., and a few local firms 
continue to quote £8. But these prices are said to be 
beyond the ideas of buyers. Indeed, certain merchante 
claim to be able to buy good tonnages at £7 12s. 6d. The 
ruling quotation remains at £7 15s. High-carhon billets, 
| of which Sheffield is the chief consumer, although fair 
quantities are taken in Birmingham, have beon reduced 
10s. per ton, making the price £8 5s., according to quality. 
Foreign competition is not serious just now, but one or 
two Relgian quotations have beer received this week for 
finished steel, joists, for example, being offered at £7 8s. 
Antwerp, and angles at £8. When the additional cost 
to Birmingham is added, this material would undersell 
the English steel. The quoted figure for plates is not 
attractive, owing to the higher cost of transport of this 
material. Belgians are forecasting higher prices for the 
future, by reason of the expected appreciation of the franc. 
Re-rolled steel continues firm, in sympathy with the 
relative high cost of billets. 


Foundry Trades Exhibition and Conference. 


A Foundry Trades Exhibition, the first of its 
| kind ever held in Europe, is to be opened at Bingley Hall, 
| Birmingham, next month. It has been organised by the 
| Institution of British Foundrymen and the Birmingham 
| Chamber of Commerce, and is to synchronise with the 
|annual Conference of the Institution, whose members 
will gather in Birmingham from all parts of the country 
to discuss an important programme of foundry papers. 
Although this Institution was founded in Birmingham in 
1903, this is only its second visit to the district. It has 
| now over 2000 members, and the influence it holds in 
| the industrial world has enabled it recently to obtain its 
| Royal Charter. Besides the technical sessions, various 
| social functions and visits to representative works have 
been arranged. 


Cannock Chase Miners’ Wages Reduced. 


| The wages for Cannock Chase miners for the 
month of May, as fixed by the Wages Board for the 
Eastern Area, show varying reductions, ranging from 2d. 
per day for boys to 8d. per day for stallmen, the per- 
centage for May being 79.71 upon a 1911] basis, this heing 
| a reduction of 10.66 compared with April. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 


Iron and Steel 


THE attention of the iron and metal markets in 
Manchester is now directed to the efforts which the 
Government is making to bring about a settlement in 
the engineering industry, and meanwhile very little new 
business is being done. The advantages of a fairly amicable 
settlement, such as that which has just been reached in 
the cotton trade, are obvious to everyone; and hence 
some people think that it was unwise of the employers to 
choose this time for inducing the men to come back singly 
or in smal] groups—of course, under an undertaking to 
observe the masters’ terms. If the struggle should peter 
out in this way, there will certainly be a very sore feeling 
left behind, and we may expect it to lead to mischief. 
There is no doubt that the men are anxious to get back to 
work, and this anxiety ought to facilitate the efforts of 
the Government. 





Metals. 


The demand here for the non-ferrous metals is 
| much the same as it was last week. There are only a few 
| buyers willing to act, and as there is no immediate appre- 
| hension of higher prices, those whose work is at a stand- 
still naturally keep out of the market. If there were any 
firm belief in a prompt advance in copper prices, no doubt 
a good deal of forward buying might take place, for stocks 
of copper, tin, &c., in consumers’ works are certainly low ; 
but while there is no such belief, most consumers prefer 
to wait until they are ready to use metal, and to take the 
chance of the market then. The selling prices for refined 
copper have not been altered for some time, and the 
small fluctuations in standard copper are ignored. The 
Indian demand for manufactured sheet copper has become 
rather worse of late, and the offer of Indian “ brazier” 
sheets at considerably less than the home price for strong 
sheet copper does not seem to stimulate buying for that 
market. The large difference between refined copper and 
manufactured copper is, of course, a very great puzzle 
to the Indian native buyers. The general opinion in the 
market seems to be in favour of rather steady prices for 
some time, and this view may be right ; . but it is as well 
to remember that copper prices are low, and that schemes 
for electrification are coming forward. There is the 
Luxembourg Government tender to be considered, for 
this will mean quite a considerable demand for copper, 
and there are also French schemes for the electrification 
of railways. The very low prices accepted for old metals, 
such as gun-metal and yellow brass, tend to check the 
demand tor copper for mixing purposes. With good gun- 
metal offered freely by dealers at £45 per ton, it is asking 
too much to expect the user to make it by mixing copper 
at £64 and tin at £155 per ton. One would have to put 
in a lot of spelter or lead to bring the mixture within £20 





bearings. Old yellow brass is equally cheap, and, in 
fact, the dealers are not giving much more for old brass 
than for old lead. The market for tin seems to be a little 
more settled this week. The outlook is not quite clear, 
because it is not known whether or not the Eastern 
holders will sacrifice more of the dear metal held in reserve. 
Perhaps they are now abandoning the idea that it will 
pay to hold this tin for over £200 per ton. The demand 
for tin from the South Wales tin-plate works is expected 
to be fairly good during the next month or two. Lead has 
again been a strong market, but the arrivals of lead have 
been large lately, and there are indications that the Spanish 
strikes are coming to an end. Spelter has been a quiet, 
but steady market, and there are still no offers here of 
German metal, and very little offering from Belgium. 


Foundry Iron. 


The market for foundry iron here is further 
depressed by the fear that the lock-out in the engineering 
trade will now be extended to the ironfoundries. There 
are still a few foundries in this neighbourhood which 
have some work in hand, although this does not amount 
to much. The output of foundry iron, however, is 
small, and up to recently the Midland furnaces have been 
kept fairly clear of accumulations; but now it seems 
probable that some accumulation of foundry iron at the 
furnaces must take place, and the question will then arise 
whether some of these furnaces must be blown out. In 
the present uncertain state of the consuming markets, it 
is a little risky to allow unsold pig iron to gather at the 
furnaces, especially as there is a distinct tendency towards 
a fall in coke; and if this takes place, the furnaces now 
idle might start so soon as the labour troubles were 
settled, and make pig iron at less cost. The prices usually 
quoted this week for delivery in Manchester range from 
90s. to 95s. per ton for Midland No. 3 iron; but very few, 
if any, buyers are to be found. At a considerably lower 
figure, it might be possible to induce foundry owners to 
buy pig iron for stock. The position in Cleveland is better 
than it is in the Midland district, because the export 
demand for No. 3 is almost equal to the task of absorbing 
all the iron now being made in that district, so that at 
present there is no danger of awkward accumulations. 


Finished Material 


This week there is little inclination to buy manu- 
factured iron and steel; but so far the home prices have 
not been altered. A better export inquiry is reported, but, 
of course, at unremunerative prices. There are Eastern 
buyers of finished iron and steel in the market, but their 
orders will probably be supplied from Belgian ports. 


Scrap. 


The trade in scrap iron and steel is practically 





| 





of the price at which it can be bought in the form of old 


suspended here for the time. The dealers quote £3 
delivered for heavy wrought, 45s. on trucks for melting 
steel scrap, and from 80s. to 90s., according to quality, 
for foundry scrap delivered. 


The Spearing Boiler. 

On Friday last, in company with the directors of 
the Spearing Boiler Company, Limited, I had an oppor- 
tunity of inspecting the works of that company at Hyde, 
near Manchester. These works were until recently owned 
by Tinkers, Limited, but have now been acquired by the 
Spearing Boiler Company, and are being adapted to the 
construction of water-tube boilers. The premises are 
situated near Newton Station, on the Great Central 
Railway, and contain machinery, most of which can be 
directly utilised for the manufacture of water-tube boilers. 
The capacity of the works at the present time is said to 
be three boilers per week, but it is the intention of the 
owners to carry out considerable extensions on land 
adjoining the present works, so that the output can be 
considerably increased. With this object, the company has 
ordered from John Musgrave and Sons, Limited, a large 
set of electrically driven plate-bending rolls, capable of 
bending plates up to 20ft. in length and I}in. thick. A 
feature of this apparatus will be a hinged bearing to allow 
the cylinder being easily withdrawn from the top roller. 
The bottom rolls are driven by a 75 brake horse-power 
electric motor through steel gearing, and the motor is 
provided with a solenoid brake for quick stopping. For 
the adjustment of the top roller a 20 brake horse-power 
electric mofor is used, and each end of the roll is separately 
adjustable by means of clutches, so that conical plates 
may be rolled if required. A special feature of the Spearing 
boiler is the headers, which are of square section, solid 
drawn from mild steel and fitted with internal caps. The 
holes over which the caps are placed are oval, 80 as to 
facilitate the removal of the cap. Wheri the extensions of 
the works are completed, it is the intention of the company 
to make these headers complete in its works. 


Rating of Machinery. 


Having passed its second reading in the House 
of Commons, it may now be anticipated that the Rating 
of Machinery Bill will speedily become incorporated in the 
laws of the country. It has long been felt in this great 
manufacturing centre that movable machinery and tools 
should not be included in estimating the rateable value of 
factories for the purposes of local rates. One of the 
greatest burdens which British industry has to bear at 
present is that of rates, which in all large producing centres 
have risen by leaps and bounds. Although there are 
places with a higher rate than 16s. in the pound—which 
is the present rate in Manchester on a recently adjusted 
assessment— Manchester manufacturers feel that under 
the present adverse conditions of trade the rating is 
excessive. Cases have come to my knowledge of increases 
since the war which are difficult to justify. Unlike income 
tax, rates have to be paid whatever the income of the indi- 
vidual may be—even where there is none—and it seems 
neither fair nor to the benefit of the community that the 
producing section should be penalised as it is now by 
having its plant rated on the preeent basis. It is both a 
handicap on British industry, and discouraging to the 
introduction of new and improved appliances. It is not 
too much to assert that were it not for the burden of the 
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local rates, many of the factories employing thousands 
of hands in this district alone would now be in operation in- 
stead of being closed down. The instance mentioned in the 
House of Commons of the cotton mill at Wigan in which 
the valuation for rating had been quadrupled recently, 
owing to the inclusion for the first time of weaving machi- 
nery, is only one of numbers of such cases that are now 
erippling the trade of Lancashire. 


Institution of Mechanical Engineers, North-Western 
Branch. 


A meeting of graduates and others interested in 
the formation of a Graduates’ Section in the North-Western 
area was held on Tuesday, April 25th, in the engineering 
Professor 


lecture theatre at Owens College, Manchester. 
A. H. Gibson, D.Se., occupied the chair, and Dr. Hele- 


Shaw, President of the Institution, addressed the audience 
He 
also mentioned some of the projects which the Council 
was considering, and sought to point out what the aims 
The 
At the conclusion of 
Lyon (Graduate) proposed and Mr. 
Lewis (Graduate) seconded, that a section of graduates 
This was carried 


on the constitution and the aims of the Institution. 


and objects of a graduates’ section should be. 
gathering numbered about ninety. 
the address, Mr. 


be formed in the North-Western area. 
unanimously. It was then decided that 
conunittee be formed to earry out the 
uecessary for the formation of a branch. 
proposed consisted of Messrs. I Hey, H. Irwin, FE. 
Lewis, H. F. Coucher, F. W. Woodfield, and G, Lyon, 
vraduates in this neighbourhood 


® temporary 


H 


Barrow-in-Furness, Thursday. 
Pig Iron. 
The 


prolenged labour difficulties have 


and expansion in trade 


to expect a rise in price. 


paratively speaking. Small cargoes continue 


orders are still being placed for immediate requirements. 


Iron Ore. 


The iron ore trade is dull, and is suffering from 
Certain amounts are being 
bought up, but the demand is not heavy, nor likely to be 
until strike and lock-out clouds have cleared. More foreign 
ore has come in during the week, and there are several 


the same trowble as pig iron. 


vessels in from Spain on Barrow and Cumberland account. 


Steel. 


The steel trade is very quiet, and there is not | 
A 


much hope of immediate improvement for awhile. 
demand for rails on home account is anticipated, but not 
for many months yet. 
and the orders held are small. 


facture. 


of apprentices. The iron and steel works have come to 
terms with their fitters, who went into work again this | 
The sliding scale brought their wages below the | 


week. 


arrangements 
The committee 


all 


their 
effect upon the hematite iron trade, and there is not the 
same demand for mixed Bessemer numbers. As soon as 
a settlement does come, then we can look for improvement 
Owing to the demand not being 
so heavy, more is going into stock, but it is taking no 
harm, for when the demand improves there is every reason 
Pig iron to-day is cheap com- 
to leave 
West Coast ports for destinations at home and on the 
Continent, but the orders dealt with are not great. Small 


At present there is little being done, 
The hoop works continue 
to be active, and it will not he long before the extensions 
to these successful works will be started. The new depart- 
ments will deal with a special line of steel section manu- 
Engineering is dull, and is mostly in the hands | 


| 


| between the age of fourteen and sixteen must on any 
account work between the hours of 10 p.m. and 5 a.m.., 


in the present year. This, however, is by no means a 
generally shared view, A further step towards stabilisa- 
tion of prices will be reached next week, as the result of 
another revision of the sliding scale wages agreement in 
the steel ingot industry, which shows a reduction of 
13} per cent, 


Scouring for Orders. 


Numbers of local manufacturers also find some 
grounds for encouragement in the proceedings at the 
Genoa Conference. Quite apart: from political questions, 
it is recognised that with a country of the enormous un- 
developed resources and potentialities of Russia lying 
moribund, a great field for the steel and engineering in- 
dustry remains unexploited. The agreement with Ger- 
many may not, on the face of it, seem to help matters 
so far as this country is concerned, but Sheffield manu- 
facturers take the view that once the work of reconstruc- 
tion gets started, there will be opportunities for British 
as well as German enterprise. Indeed, certain of the more 
enterprising and far-seeing Sheffield firms are confident 
that a considerable vohume of business awaits them in 
even more distant countries, and arrangements are being 
made for round-the-world trips by one or two directors 
of Sheftield concerns. Meantime. Metropolitan-Vickers 
are beginning to get busy on the execution of the million- 
pound South African railways electrification contracts 
which they secured a few months ago. The electrical 
departments in Sheffield generally have plenty of orders 
to last for many months to come, as soon as the labour 
situation settles. Makers of railway material are also 
preparing for the orders which it is felt cannot be much 
longer delayed, both on home and foreign account. There 
has been a small revival during the past few days in over- 
seas orders for crucible steel, files and edge tools, and it is 
clear that not only the Colonies, but South America, are 
eoming into the market again. On the other hand, the 
spell of activity which a few local firms have enjoyed in 
the supply of shovels, spades and other gardening and 
agricultural implements is relaxing somewhat, but 
there is a steady demand for saws, especially of the recently 
perfected fitted-tooth circular type for metal as well as 
timber work. Stainless steel is still a popular line, and 
is finding new uses practically every week. The latest 
application is in the making of spades and shovels, which, 
though necessarily considerably more costly than the 
ordinary kind, present such outstanding advantages that 
a certain demand is fairly sure to follow. There has been 
a marked falling off in the demand for motor car parts, 
many of which, including forged shafts for some of the 
most famous cars on the market, have been made in 
Sheffield. 


A Legislative Handicap. 
Reference to forgings reminds me that the rolling 


mills and forges will be severely handicapped in the 
recruiting of their skilled labour as a result of the opera- 





tion of the Women, Young Persons and Children Employ- 
ment Act of 1920, which enacts that no young person 


i 


and young persons between the age of sixteen and eighteen 
can only be so employed providing the process is a “ con- 
tinuous "* one, and that the permission of the Inspector | 
of Factories is obtained. The result is that on July Ist, | 
when this Act comes into operation, all boys and youths | 





district rate, and so the local officials brought them out. 


The new arrangement 


above the local rate. It seems a pity that the arrange- 


ment could not have been made without the men coming 


out 


SHEFFIELD. 


(From our own Correspondent.) 


Labour Now the Barrier. 


Now that Budget hopes and expectations have 
heen set at rest, if not exactly satisfied. Sheffield steel 
manufacturers and engineering firms are preparing for 
the revival which is generally regarded as within sight of 
realisation. The only serious obstacle now remaining is 
disaffection in the labour ranks. So far as the Sheffield 
engineers are concerned, they show no signs of a more 


: is that when the sliding scale 
brings them below the district rate, employers will make 
it up and deduct the amounts when the scale goes up 








reasonable attitude, and indeed the invitation extended | 


on behalf of the employers to individual mer to return on | 


Wednesday seems to have stiffened the men, and an 
elaborate plan of “ mass picketing” was devised with 
the object of not only countering this attempt on the part 
of the employers, but of preventing those men who have 
been working through the dispute from reaching the works 
on Wednesday morning. 


More Furnaces Starting. 


While there is certainly not an overwhelming 
accumulation of orders, there is undoubtedly sufficient 
to warrant a re-start on a fairly general scale, and every 
day, almost, brings a slightly more satisfactory outlook 
in this respect. More furnaces have 
week, both in Sheffield and in the Lincolnshire ironstone 
district, from which Sheftield receives a good deal of its 
supplies. From the Middlesbrough and Barrow furnaces 
increased supplies have been coming in for the past week 
or two, and it is only reasonable to suppose that, despite 
their denials of any appreciable improvement, Sheffield 
steel makers are not replenishing their stocks of raw and 
semi-manufactured material without sound reason, Here 
and there, it is true, one finds pronounced pessimism. 
Mr. A. G. Longden, presiding at an extraordinary general 
meeting of the shareholders of Bessemers, Limited, the 
other day, for instance, said that he could see no hope of 
a dividend on the present year’s working. He failed to 
observe any signs of an improvement in the steel trade 


been started this | 











under the age of sixteen will have to be discharged from | 
the rolling mills and forges. Hitherto, these works have 
obtained their employees largely from the boys on leaving | 
school at fourteen. The industry is, of course, a “ con- 
tinuous ” one, and the employees work in “ sets,” and it 
will be found difficult to rearrange those sets so that the 
boys in it shall work only during the day and be replaced | 
by older and skilled men during the night. A boy or 
youth learning the trade must almost of necessity work 
on the various shifts in rotation, both for the sake of his 
own efficient instruction as well as for the successful 
carrying out of the work. The new Act is the outcome of 
an International Labour Conference held at Washington 
in 1919, when the abolition of all night work for young 
people was recommended. Of the fifty-three countries 
represented, Great Britain is the only one that has carried 
out this recommendation. The consequences are so 
seriously regarded that a meeting representative of the 
leading firms in the industry in Sheffield has passed a 
resolution viewing the prospect with alarm, and urging 
the steel manufacturing and other organisations to use | 
every means in their power to bring pressure to bear on 
the Home Secretary to receive a deputation in order that 

the seriousness of the matter may be brought io the notice 
of the Government. | 





The Fuel Position. 


There has been no marked change in the coal 
position during the past week. Many of the collieries 
have large stocks, especially of small coal and inferior 
kinds of slack, for which almost any price will be con- 
sidered. The restarting of additional furnaces and plant 
has quickened the demand for industrial coal and blast- 
furnace coke to some extent, but not to a degree that has 
affected quotations. The export business has been a 
little easier, buyers evidently waiting to see if the wage 
basis for the month will show any change in their favour, 
For this area it has now been fixed, and shows a drop of 
about 10 per cent. on the base rates. This will doubiless 
be redected in subsequent quotations 





| 
| 
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NORTH OF ENGLAND. 
(From our own Correspondent.) 


Germany as Cleveland's Best Customer. 


THE most interesting feature of the present 
situation in the Cleveland pig iron industry is the fact 
that Germany has once more assumed the position of 
heing Cleveland's heaviest foreign buyer for pig iron—a 
distinction which that country held for many years prior 
to the war. During April alone, Germany received more 





| narrowed down to extremely small proportions. 





pig iron from Cleveland than the total foreign exports 
of pig iron from, the district_in.any month of last year 
Some of this iron has gone to the very héart of the German 
steel industry—Essen, the home of Krupps. Not only 
Germany, but also Austria and Hungary-are-now taking 
pig iron supplies from Cleveland, and although France. 
Belgium and Italy have not taken sucly large quantities 
as in the previous month, the result is that Clevelancd’s 
foreign trade in pig iron for April is represented by 9 
total of 27,603 tons. Adding the coastwise shipments, 
which included very heavy despatches of Fast Const 
hematite to South Wales, the aggregate exports from 
Cleveland for the month totalled 44,183 tons, a figure 
which has not been exceeded since July, 1920. Germany 
received 11,532 tons, Belgium 4501 tons, Ttaly 3045 tons, 
France 2235 tons, Japan 1600 tons, and Sweden 1136 tons. 
The development in the foreign trade is particularly 
appropriate at the present time, when industrial troubles 
at home have reduced the home requirements to a very 
low scale. There is no doubt that but for the demand for 
pig iron abroad some of the furnaces would have been put 
out of operation ere now. 


Finished Iron and Steel Exports. 


The position so far as the export trade in manu. 
factured iron and steel is concerned is not so encouraging, 
The returns for April show a marked decline. ‘The dis 
turbed conditions in the Far Fast have exercised a notice 
able effect, and the shipments of manufactured iron and 
steel to India and Ceylon were over 11,000 tons less than 
in ‘the previous month. To Japan the exports fel! from 
3659 to 424 tons. and there was also a falling off in the 
shipments to China. The Argentine Republic, to which 
about 11,500 tons of steel have been shipped from Cleve 
land this year, only received 3 tons in April. This latter 
is, however, only a temporary relapse, and in the shipment 
of 2085 tons to Peru there is evidence of the further 
development of an important connection with the South 
American Republics. Substantial business has also been 
done with the Gold Coast, and it is understood that furthe: 
cargoes of railway material are destined for the West 
Coast of Africa. The exports of manufactured iron an 
steel for April totalled 42,719 tons, as compared with 
58,746 tons in March. 


Iron and Steel Imports, 


Statistics presented at a meeting of the Tees 
Conservancy Commissioners on Monday showed that for 
the six months ending April 30th, the imports of pig iron 
to the Tees ports from Holland, Belgium, France, Germany. 
Norway and Sweden and coastwise reached 30,160 tons. 
as compared with 14,134 tons for the previous half yeu: 
and only 106 tons in the six months pre-war period in 
April, 1914. The imports of billets, slaba, blooms, Xc., 
from the countries named amounted to 27,822 tons during 
the past six months, as against 16,013 tons in the previous 
six months and 24,134 tons for the half year ending April, 
1914. Plates, bars, angles and rails imported during th. 
half year just closed totalled 2869 tons, as compared with 
12,834 tons for the previous six months and 13,460 tons 
for the corresponding period up to April, 1914. 


Cleveland Iron Market. 


Although a firm tone is maintained on the Cleve- 
land pig iron market, business continues to slacken. Th« 
fact is that the engineers’ lock-out is gradually strangling 
trade. Many of the engimeering works are wholly or 
partially idle, and the Fome demand for pig iron has been 
Mor: 
over, the foreign inquiry has been much less active this 
week. The Scottish demand for Cleveland pig iron has 
fallen off in a most marked degree, and even the offer of 
No. 3 G.M.B. at the fixed price of 96s. 8d. f.o.t. Grange 
mouth fails to attract buyers. To other destinations the 
following uniform pricos are quotea :-- No. | and siliceous 
iron, 95s.; No. 3, 90s.: No. 4 foundry, 87s. 6d.: No. 4 
forge, 85s.; and mottled and white, 8%s. per ton, 


Hematite Pig Iron. 


The position in the East Coast hematite pig iron 
trade has become much easier. South Wales is still taking 
large quantities, but the output is not now fully 
absorbed, and prices are inclined to sag. Sales of mixed 
num bers are reported as low as 95s. to 95s. 6d. for export. 
but not less than 966. is asked for home consumption 
and some makers refuse to take less than 97s. per ton 
No. | in all cases being quoted at Is. per ton premium 


80 


Iron-making Materials. 


There is scarcely any business passing in tli 
foreign ore trade, and although many sellers maintain 
recent prices, it is believed that 27s. per ton c.i.f. mig!i' 
possibly be shaded for best Rubio. Coke prices are just 
a shade easier, and good Durham qualities can be bough! 
at 28s. per ton delivered at the works. 


Manuiactured Iron and Steel. 


There are no signs of any expansion of business 
in manufactured iron and steel, and the general position 
is very discouraging. A revival is badly needed, for work: 
are operating from hand to mouth, and are often laid 
completely idle. Prices, however, are maintained. 


The Coal Trade. 


The general position in the Northern coal trac 
has not undergone much material change. The outlook 
however, appears to be more satisfactory, and many o! 
the collieries are heavily booked up to the beginning o! 
June. The inquiries appear to be fuller, and as some o! 
the supplies which were freely offering have beer 
cleared, there is not the same opportunity for bargainin: 
The British Admiralty is still in active negotiation for 
steam coals, and it is understood that it has made some 
small purchases of Tyne primes at fairly cheap rates. 
although the actual price paid has not been disclosed 
The Denish State, Railways’ contract for 100,000 tons 
of best steams for shipment up to the end of this yea! 
has been put back, and tenders are now returnable up 








— 
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to May 9th. Steam coals are steady for all Blyth sorts, 
hut in the ease of Tyne primes, there are quantities of 
.creened sorts offered rather cheaply. Second steams are 
in need of trade, and can be secured advantageously for 
a prompt turn. Best steam smalls are steady at full figures. 
‘he Durham market continues to be uncertain. Best 
Durham steams are firm and scarce, and prime gas sorts 
are at full values and fully stemmed for some time ahead, 
but in almost every other direction the market is patchy 
and erratic. Second gas coals are generally easier, though 
some brands are steadier than others. Bunker coals are 
slow, and though besta and superiors are maintained, 
ordinaries are freely offered at minimum figures. The coke 
market is unchanged, and is steady for all classes. 


SCOTLAND. 
(From our own Correspondent.) 


Shipbuilding: Lowest Output. 


THE combination of labour troubles is responsible 
for bringing about a situation practically without precedent 
in the Seottish shipbuilding industry. From the Clyde 
area during the past month only one vessel of 25 tons was 
launched. Work at the yards is practically at a standstill, 
and though the outlook is perhaps a trifle brighter, a 
considerable time must elapse before anything in the 
nature of a recovery can take place. At the various yards 
a fair amount of work remains to be completed, but there 
is an absence of inquiry for new tonnage. Any immediate 
change in the outlook therefore takes the form of hope for 
a speedy settlement of trade disputes on a basis likely to 
induce owners to consider new tonnage. During April | 
only three launches were recorded for the whole of Scot 
The returns for this year to date amount to thirty 
two vessels of 106,087 tons, compared with eighty-three 
vessels of 172,677 tons in the same period in 1921 


lancl. 


Stoppage at Fireclay Works. 


Creat depression has been caused in the Castle- 
cary district of Stirlingshire by the announcement of a 
stoppage of work at Messrs. J. G. Stein and Co.'s fire 
clay works. These works, said to be the largest in Britain, 
have been kept going through the period of bad trade, 
but large stocks have accumulated. A stoppage therefore 
is necessary for a period of from two to three months. 
several villages in the area are wholly dependent upon the | 
lire-clay industry | 





WALES AND ADJOINING COUNTIES. 
(From our own Carrgepondent.) 
Coal Trade Outlook. 


Tne position regarding the steam coal trade can 
scarcely be said to be as sound as it was a week ago. The 
fact is that the continued absence of the steady flow of 
inquiry that is evident in normal times is beginning slightly 
to tell its tale, notwithstanding that collieries have sold a 
fair amount of coals for forward shipment. The quantity 
that has been disposed of is evidently not sufficient to 
keep the market at its present level and firm at that. 
For some time past it has heen noticeable that consumers 
abroad have only been buying on the hand-to-mouth prin- 
ciple for the reason that they considered that it was in their 
interest to do so in the belief that the present high prices 
would not be maintained. The demand at the moment is 
mainly for the best qualities, and there is no doubt that 
lower grades are not so steady as was the case recently, 
although they have not as yet given way materially in 
price, but it looks very much as if they will have to come 
| down if they are to get business. This is emphasised by 
the way in which South Wales is cut out of the orders for 
Scandinavia. Collieries in the North are quoting much 
lower prices than owners in this district, with the result 
that buyers cannot ignore this difference, especially when 
it is coupled with lower rates of freight. The latest news 
shows that with regard to the recent inquiry by the 
Norwegian State Railways for 45,000 tons of best Admiralty 
large double-screened for delivery over this month and 
next, not a ton of the order came to this district. South 
Wales prices were round about 30s. per ton, but the busi- 
ness went to Lambton and South Hetton coals principally, 
at prices ranging from about 268. to 26. 6d. On this 





| hasis it does not look as if South Wales will stand much 


chance in competing for the Danish State Reilways’ 
inquiry of 75,000 tons for delivery from June to August 
inclusive, for which tenders have to be in by the 9th inst. 


Miners’ Wages. 


Improved prices for coals have not so far affected 
the miners’ wages, although hopes are entertained that 
this will be the case next month. The certificate of the 
joint accountants, giving the proceeds and costs in this 


| district for March last, shows that after allowing for the 


cost of standard wages, other costs and the owners’ 
standard profits of 17 per cent., the percentage on the 
1915 standard rates which the industry can afford to 
pay for May is 16.76. After meeting the cost of standard 


| wages, other costs and providing for the owners’ standard 


Pig Iron. 


| profits, the surplus available is £227,837, and under the 


| terms of the National agreement, this is divisible in the 
| 


There has been no change in the position of | 
Scotch pig iron. The demand has not increased, and stocks | 
continue to accumulate. Prices are not altered to any 
but producers are willing to make every possible 
concession. The usual weekly meeting of the Glasgow pig 
iron Ting again passed without any business being done 
Last week sellers of makers’ iron quoted as follows : 
Scotch No. 3, 97s. 6d. cash, f.a.s. Glasgow; Middles- | 
brough No. 3, 97s. 6d. cash, f.o.b. Middlesbrough ; mixed | 
numbers East Coast hematite, 97s. 6d. cash, f.o.b. Middles 
Seotch No. 3 warrant iron ait 98s. 6d. one month, 
seller, was also quoted 


extent, 





brough 


Steel and Iron. 


Steel makers have curtailed working shifts in 
order to keep their establishments open, but in-spite of 
all efforts, great difficulty is experienced in maintaining 
even a semblance of activity. Orders for plates and 
sectional material are very searce. Practically nothing 
is passing on home account, and though makers are open 
io cul prices for export business, their efforts meet with 
liitle success, Steel sheets have dropped off, the activity 
of a month or so ago not being continued. Foreign 
mquiries have come to hand, but in order to secure firm 
orders makers have to name a price which leaves a very 
small, if any, margin of profit. Malleable bar iron makers 
have gained nothing from their last reduction of 10s 
per ton, and orders are as fugitive as ever. Crown quality | 
bars remain nominally at £11 per ton home and £10 15s. 
export delivery, but something less could be done for a 
good specification. Iron and steel castings, tubes and | 
other departments are likewise very mueh in need of | 

i 
| 
| 





fresh business 


Coal. 


Conditions in the coal trade are discouraging. 
lrices are falling, but the consumption is not increasing, 
and markets are dull. The industrial situation restricts 
home sales, and any business passing is purely from hand 
to mouth. The export department, too, is having a lean 
time. Shipments are almost wholly coastwise, foreign 
orders being conspicuous by their’ absence. Outputs 
have been fair, and colliery sidings are becoming congested 
with loaded wagons, despite a curtailment of the working 
week. The drop in export business is most severely felt 
in the Lothians and Fifeshire, and especially in the latter 
is there a considerable amount of distress amongst the 
‘mers. Fuel is now at a fairly reasonable price, but there 
is a lack of buyers, markets abroad being evidently well 
tocked at present. It is said that in Fifeshire in the 
‘meantime £3 per week constitutes an average weekly 
earning. Aggregate shipments for the past week amounted 
'o 214,173 tons, against 243.720 tons in the preceding 
week and 316,080 tons in the same week in 1913. Prices 
ure nominally only a shade easier, but in practically all 
lescriptions of fuel cheaper prices can be arranged. Single 
iuts and pearls are perhaps the only exceptions. 


Miners’ Wages. 


At an executive meeting of the National Union 
of Scottish Mine Workers, the ascertainment for March 
was submitted, and showed a reduction of 3 per cent. on 
workmen's wages for the month of May. 








| ills from which the miners are suffering. 


proportions of 83 per cent. to the workmen and 17 per 
cent. to the owners. The first charge upon the industry, 


| however, is a minimum wage of 28 per cent. on the 1915 


standard base rates. The proceeds in March are not 
sufficient to enable the owners to pay that minimum 


without the sacrifice, not only of their share of the surplus, 


| but £171,371 of their standard profits for that month. 


In the five months endine March, the loss under the agree 
ment to the owners when calculated on a district basis 
has amounted to about £1,.309,000. This huge figure 
represents the profits actually surrendered by the owners 
to pay the minimum wage rate. But this is not the only 
sacrifice. There is the indirect loss of the surplus profits 
which would have accrued to the owners if the industry 
had been on an economic basis. If this had been the case, 
the industry would have earned a revenue which would 
have given a surplus sufficient, not orly to pay the 


arranged as quickly as possible. The matter was arbi- 
trated upon and the arbitrator gave an interim award, 
referring the position back to the districts, but nothing 
definite has since been done, though the company contends 
that it has endeavoured to get an understanding. 


Current Business. 


The steam coal market displays very little 
activity so far as new business is concerned, but the tone 
of the best large and small coal qualities remains fairly 
good. In the case of the lower descriptions, the inquiry 
is very moderate, and collieries are in need of orders to 
keep them in anything like a satisfactory position. Patent 
fuel makers are in all the circwnstances well placed for 
early shipment. As regards the anthracite section, large 
coals are firmer, but some of the sized coals are rather 
irregular. Owners, however, will only sell for prompt 
shipment. They decline to quote for delivery ahead in 
the strong belief that the continuation of the strike of 
the American miners will mean much higher priees for 
their coals for later delivery. 





Latest News from the Provinces. 


THE MIDLANDS AND STAFFORDSHIRE 
The Engineering Lock-out. 


FAILING a decision by the Engineering Em- 
ployers’ Federation to suspend the lock-out while the 
inquiry is in progress, the notices to the members of the 
unions other than the A.E.U. took effect on Wednesday 
in the Midlands, in common with other paris of -the 
country. The employers have thrown open their shops 
to a certain number of workers who accept the three 
conditions relating to managerial control of which the 
employers have given notice. Information, so far as it 
is available at the time of writing, from the large works in 
Coventry, Birmingham and Wolverhampton appears to 
show a lack of cohesion and unity on the part of the 
workers. A considerable number of skilled men in the 
allied unions have undoubtedly entered most of the 
factories, most of which are proceeding normally. Some 
firms report that the lock-out has not had the slightest 
effect in reducing the numbers at work, and while others 
admit some defections, they state they are on the whole 
satisfied with the response to the notice inviting the work 
people to continue. It is reported in some cases that 
A.E.U. members have gone in. There have been some ugly 
incidents at Coventry, but many engineers continue to 
avail themselves of the work provided. At Wolver- 
hampton most of the leading firms are in a local employers’ 
organisation, and are not affected by the lock-out. 
Inquiries at the federated shops show that most of the 
men in the allied unions are working ax usual 


LANCASHIRE 
The Lock-out. 


The decision of the employers in the Federation 
to open their works to members of the Amalgamated 
Engineering Union on Wednesday met with practically 
no response in the Manchester district, and the number 
of men out of employment has been greatly increased b) 
the extension of the lock-out to the other trade unions 
Although no case of serious disturbance has come to my 
knowledge, the pickets are becoming much more active, 





minimum wage, but also to allow the owners their share 
of such surplus. But as pointed out, the surplus has not 
been sufficient to pay the minimum wage, and when the 
sacrifices made by the owners in the surrender of their 
standard profits and surplus profits are taken into account, 
the total amount sacrificed by the owners during the five 
months ending March 31st is no leas than £1,674.065. 


May Day Outpourings. 


Monday last was a holiday in the coalfield, and 
also ‘“ demonstration” day for the miners, and they 
availed themselves of it to hold mass meetings in the 
various districts, at which their grievances were thoroughly 
ventilated, and advice to the miners, threats to the owners, 
railery at the Government, &c., were freely poured out. 
Consolidation of their ranks was urged by the saner of 
the leaders, while the extremist advocated the establish- 
ment of the “ glorious Soviet as the solution of all the 
The President of 
the South Wales Miners’ Federation said that the Welsh 
miners had for some time been retreating at the double 
before the coalowners. The time had come when they 
should turn and “ dig in,’ and consolidate their position 
so that they might make an early advance to recover the | 
positions they had lost. He said that on Monday next, | 
when the coalfield conference is to be held, the men would | 
be asked whether they had the grit and stamina to stand | 
up for themselves once again, or whether they would 
continue to allow the coalowners to treat them as they 
had been treated during the last nine months. [If the | 
Executive got the assurance from the conference thai 
there was a disposition in the coalfield to resent, that 
treatment, they would find a body of leaders who were 
prepared to marshal the revolt and lead it. 





Notices to Miners, 


The Ebbw Vale district, which has suffered much 
misfortune of late months, is to experience further (rouble 
in the way of unemployment, as notices have been issued 
to the men employed at the No. 2 Waunllwyd Colliery 
to terminate their contracts with the Ebbw Vale Company. 
and just over a thousand miners are affected. The reason 
given for this action is that the colliery is not remunerative. 
A good deal of the trouble at the Ebbw Vale collieries is 
due to the fact that there is no new definite price list 
upon which the company can work the collieries. This 
trouble goes back as far as last August, when the men 
resumed work after the stoppage throughout the coalfield. 
The company only agreed to reopen the collieries on the 
distinet understanding that & new price list should be 





and are preventing many men who are not in the unions 
from going into the works. Several works have closed 
down altogether 


SHEFFIELD. 
The Extended Lock-out. 


The extension of the lock-out in this district 
was the signal for an increase in the activities of the 
pickets, and, working in bodies about 400 strong, they 
visited various works where men were still working ; but. 
generally speaking, without success in their persuasions 
to bring these men out. Strong forces of mounted police, 
supplemented by further contingents sent in motor 
coaches, protected the works, and no damage was done, 
although the attitude of the pickets was threatening. 
Most of the works are still running with sufficient men 

apart from those locked out—-to deal with the orders 
in hand, and there is no indication of a total stoppage 


WALES AND ADJOINING COUNTIES 
Notices Withdrawn. 


The Ebbw Vale Company has withdrawn the 
notices served on Saturday lasi upon 1000 colliers engaged 
at the No, 2 pit, Waunllwyd. The owners of the Nos. | 


| and 2 pits, Bedlinog., have tendered fourteen’ days’ notice 


to the men employed on (he ground that the pits have 
proved unremuneracive 


Fire Damage. 


About 300 men are rendered idle owing to an out- 
break of fire on Tuesday at the works at Landore belonging 
to Messrs. Baldwins, Limited. The building in which the 
fire broke oui had laiely been used as an engineering shop, 
and was the maintenance shop for all Baldwin's works im 
South Wales. Valuable machinery and a large number of 
patierns were destroyed. 


LANTERN Suipes.—Belliss and Morcom, Limited, Ledsam- 
street Works, Birmingham, inform us that they have the follow- 
ing sets of lantern slides, each consisting of twenty slides with a 
booklet of descriptive matter, which they will be pleased to 
supply on loan for lecture purposes :—(1) Quick-revolution 


engines with forced lubrication, and (2) the production of power 
at low cost in conjunction with heating and drying by exhausy 
steam. 
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IRON ORF. 
N.W. Coast— 
Native 28). 
(1) Spanish 28/- 
(1) N. African 28/- 
N.E. Coast— 
Native oti Me - 
Foreign (c.i.f.) ... 27 }- 
PIG IRON. 
Home, Export, 
2s. 4, £8. d. 
(2) ScoTLanD— 
Hematite ... ... . 660 _ 
No, 1 Foundry 417 6 — 
No 3 , 412 6 _ 
N.E. Coast— 
Hematite Mixed Nos. 416 0 415 O0to415 6 
No. 1 417 0 416 0to416 6 
Cleveland— 
9 eee 415 0 415 0 
Silicious Iron .. 415 0 415 0 
No. 3 G.M.B. ... 410 0 410 0 
No, 4 Foundry 47 6 die 
No. 4 Forge 4650 450 
Mottled 400 400 
White ... 400 400 
MIDLANDS, 
(8) Staffs. — 
All-mine (Cold Biast) .3 00 _ 
Part Mine Forge ... None offering. 
North Staffs. No. 3 F'dry 45 0to410 0 
(3) Northampton— 
Foundry Nos, 2 and 1... Nominal. 
so No, 3 ° oo Cw - 
Ae Forge 310 0t0312 6 
(8) Derbyshire— 
No. 3 Foundry 42 6to4 5 0 
Forge sad 312 6t0.315 0 
(8) Lineolnshire— 
Basic 40 O0to4 5 0 
Foundry 45 0t0410 0 
Forge al 42 6to4 6 0 
(4) N.W. Coast— 
N. Lanes, and Cum. 
Hematite Mixed Nos. 615 0 — 
MANUFACTURED IRON. 
Home. Export. 
£2. 4, sa d, 
SooTLanD— 
Crown Bars .. ... .. 11 0 0 1015 0 
Dasd...: aj! >t 2.0 @: wi ww - 
N.E. Coast— 
Common Bars MR os - 
Tees 1410 0 ~~ 
Laos, — 
| ae § ae - 
RP cae -iseen on sf ee 13 15 O 
8. Yorxs.— 
Crown Bars .. 12 00 ans = 
Best 4, om oe 13 0 0 = 
ae 14600 
Mwmtayps— 
Marked Bars (Staffs.)... 1310 0 ... - 
Coa Re a cs cs BED aL. — 
Not and Bolt Bars 10 5 Oto 1010 0 
Gas Tube Strip 1110 Oto 1115 0 
Hoops (om.) 1400 _ 
STEEL. 
(6) Home. (7) Export, 
€ea 4 €a é@ 
(5) ScorLanp— 
Boiler Plates .. 14600 — 
Ship Plates gin. andup10 10 0 _— 
Sections ... ... .. 10 0 0 _ 
Steel Sheets J,in.tofin. 11 15 0 — 
Sheets(Gal. Cor. 24 B.G.) — 1610 0 


(1) Delivered. 





Current Prices for Metals and Fuels. 





STEEL (continued) 
N.E. Coast— Home, Export. 
2s 4, ga 4 
Ship Plates 1010 0 - 
Angles 10 0 0 - 
Boiler Plates 1410 0 - 
Joists 1010 0 - 
Heavy Rails 910 0 _- 
Fish-plates 1410 0 - 
Channels.. 1410 0 - 
Hard Billets 96 0 - 
Soft Billets 760 = 
N.W. Coast— 
Barrow— 
Heavy Rails Jj ft a - 
Light ,, ll 0 Ot 138 0 0 
Billets 960 - 
Ship Plates 10 10 0 - 
Boiler ,, 1410 0 - 
MANOHESTER— 
Bars (Round) 10 0 Oto 12 0 0 
» (others) ll 0 Oto 12 0 0 
Hoops (Best)... ... 15 6 0 1500 
» (Soft Steel) 12 5 0 12 0 0 
eee’ ns ‘ke a oe 10 0 0 
» (Lanes, Boiler)... 16 0 0 
SHEFFIELD— 
Siemens Acid Billets .. 10 0 Otoll O 0 
Bessemer Billets ... 1210 0 - 
Hard Basic 9 5 0 _ 
Soft ,, 715 0 - 
Hoops ‘ 12 6 0 _ 
Soft Wire Rods ll 00 - 
MIpLanps— 
Small Rolled Bars... 9 5 Oto 910 0 
Bessemer Billets ... 710 0 to 712 6 
Hoops... 1115 Oto 12 0 0 
Gas Tube Strip 10 5 0 to 10.10 0 
Sheets (24 W.G.) ... ... 1110 0 to 12 0 0 
Galv. Sheets(f.o. b. Loo! 16 0 0 to 1610 0 
[ee 10 0 0 - 
Joists 1010 @ _ 

_ ee 11 0 0 _ 
Bridge and Tank Plates 1010 0 - 
NON-FERROUS METALS. 

iWwaNsEA— 
Tin-plates, I.C., 20 by 14 19/6 to 199 
Block Tin (cash) “2 5 0 
s (three months) 153 15 0 
Copper (cash)... 60 2 6 
»» (three atethe.. 6015 0 
Spanish Lead (cash) ine 2400 
~ (three months) 2300 
Spelter (cash) i 277026 
» (three months)... 27 0 0 
MV aNOHESTER— 
Copper, Best Selected Ingots 6 0 0 
» _ Electrolytic = ‘on 67 0 0 
= Strong Sheets ... 8 00 
»» Loco Tubes 01 
Brass Loco Tubes 0 0114 
» Condenser... 01 2 
Lead, English 25 5 0 
» Foreign 24656 0 
FERRO ALLOYS, 
(All prices now nominal), 
Tungsten Metal Powder... ... 1/6 per Ib. 
Ferro Tungsten... 20. os 1/4 per Ib. 
Per Ton. Per Unit 
Ferro Chrome, 4 p.c. to 6 p.c. carbon... £27 10/- 
= 6 p.c, to 8 p.e. be £26 10 0 9/- 
a 8p.c.tol0p.c ,, £25 10 0 8/- 
- Specially Refined 
Max. 2 p.c. carbon a a 26'- 
oo. BPO. 2 ... £88 37/- 
» O75 pc. carbon .. £108 387/- 
5»  @arbon free ... .--2/- per Ib, 
Metallic Chromium ..-5/8 per Ib. 


Ferro Manganese 


75 p.e. 


Vanadium 
Molybdenum 

» Titanium (carbon free)... 
Nickel (per ton) 
Cobalt ... ... 
Aluminium (per ton) 





(2) Net Makers’ works, 


(3) At farnaces. 


Silicon, 45 p.c. to 50 p.c. ... 


“(on ton) £15 for home. 
«£13 0 0 scale 5/- 
unit Sileeiaa 


-£25 10 0 scale 6/- per 
anit 


++-20/- per Ib, 
««-4/- per lb, 


-1/3 per Ib, 


«i180 
va 14/- por Ib, 
-.£110 to £120 


Secondary Steam 
Trebles . 
Doubles 

Singles 


(8) N.W. Coast— 
Steams 


Household 
Coke ... 
NORTHUMBERLAND— 
Best Steams 
Second Steams 
Steam Smalls ... 
Unscreened 
Household 
DuraaM— 
Best Gas ... 
Second... 
Honsehold... 
Foundry Coke 
SHEFFIELD— 


Derbyshire Hards ... 
Seconds bt 
Cobbles 

i a, a 

Washed Smalls 

Best Hard Slacks ... 
Seconds - 

Soft Nutty ,, 

Pea - 

Small - 

House, Branch a 
Best Silkstone ... 


CaRoIrF— 
Steam Coals: 
Best Smokeless Large ... 


Western Valley 


” 


Ordinary  ,, 
Best Steam Smalls 
Ordinary 9 
Washed Nuts... ... .. 
No, 3 Rhondda Large .. 
Smalls 
Large 
Through 
Smalls 


No. 


Coke (export) oe 
Patent Fuel , 
Pitwood (ex ship) ... 


Swanssa— 
Anthracite Coals: 
Best Large 


Seconds ... 
Red Vein ... 
Big Vein ... .. one 
Machine-made Cobbies. x 
Nuts ... 
Beans 
Peas ... oad 
Breaker Duff ... 
Rubbly Culm ... 

Steam Coals: 
Large 


Seconds 
Smalls _ 
Cargo Through 





(British Official). 


(4) Delivered Sheffield. 


(6) Home Pricee—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 


(8) Except where o'herwise indicated coals are per ton at pit for inland and f.0.b. for export and coke is per ton on rail at ovens and f.0,h, for export. 


(f.0.b, Leith)}—Best Steam ... 


S. Yorks. Best Steam Hards 22/- to 

. 21/- 
«+» 20/- 
wa. 20f- to 21’ 
... 18/- to 19 - 
... 1l/- to 12/- 
we 12/- 

. 10/- 


. B7/- 


Best Eastern Valley Large ... 


FUELS. 
SCOTLAND, 
LaNARKSHIRE— 
(f.o.b, Glasgow)—Steam 
- - ae a 
_ - Splint 
™ - Trebles 
es - Doubles ... 
» " Singles 
AYRSHIRE— 
(f.0.b, Ports)—Steam 
= es Splint 
a a Trebles 
FiresHIRE— 
(f.0.b. Methil or Barnt- 
island)}—Steam ... 
Sereened Navigation 
Trebles on 
Doubles 
Singles 
LorHians— 


ENGLAND. 


INLAND. 

23/. 
to 22/- 
to 21’. 


to 13/- 
to 11/- 
9/- to 10/- 
7/- to 8/- 
4/- to 5/- 
to 39 - 
33 °- to 34/- 


Blast Farnace Coke (Inland and Export)... 
(9)SOUTH WALES. 


(7) Export Prices—F.0.B. Glasgow. 





(9) Per ton f.o.b. 






Export. 


20 6 
21 3 
21 6 to 24/6 
20/. 
186 


17 6 


20/- 
21,6 
20°. 


18/- to 22’. 
26/6 
20/. 
186 
18/- 


20’. 
196 
199 
18 6 
18/- 


83/- 
40/- to 56/. 
34/- 


22 6 to 24 
21/6 to 22/- 
13/- to 15 
20/6 
25/- to 30/- 


23/- 
21/- to 22 
25/- te 30/- 
$2/6 to 35/- 


— 
oO 
Co 


fressssssses 


30/- 
19/6 
23/- 
19/- 
15/- 
84/. 
25’. 
29 6 


37,6 to 40/- 
30’. to 35/- 
28/- to 31/- 

to 37,6 
47,6 to 50/- 
45 - to 60/- 
5 - to 50/- 
24/- to 26/- 
10/- to 10 6 
16 - to 17 - 


22 6 to 24 6 


(5) Glasgow, Lanarkshire and Ayrshire. 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


Trade Organisation. 
THE instability of the trade situation has again 
been the subject of discussion this week by the union 
of the mechanical, electrical, and constructive engineering 
industries. Now and then business becomes a little more 
active, but the spurt of confidence dies out as soon as 
clouds appear on the horizon, and from the French point 
of view the outlook is by no means reassuring. A week 
ago there seemed to be elements of a recovery, but they 
have vanished with the fear that the question of repara- 
tions may be called into discussion. The Union is there- 
fore making great efforts to render the industrial position 
independent of these influences. There are two factors 
that may give iramediate prosperity to the metallurgical 
and engineering industries, one being the carrying out of 
the programme of public works and the reconstruction of 
the devastated areas, and the other the development of a 
big export trade. As France has everything now to make 
her the greatest iron and steel producer on the Continent, 
if only she can procure sufficient supplies of coke, there 
are possibilities of a heavy surplus production which must 
be disposed of abroad, and efforts are now being made to 
realise economies and bring down charges to permit of 
iron and steel firms exporting material at very low prices. 
Some time ago French, British and Belgian firms met in 
Paris to discuss the ways and means of maintaining values, 
but the negotiations fell through, or were at least suspended, 
chiefly on account of the opposition of certain Belgian 
mekers who could not agree upon the amount of theu 
participation in foreign contracts. The French now con 
sider that they have a free hand for competing in any way 
they please. Some rather vague proposals are also being 
put forward to secure a greater concentration of the 
metallurgical industry whereby it will be possible to reduce 
the cost of transporting raw material. So far as the engi- 
neering industries are concerned, the Union has appealed 
to the Government to take immediate measures for putting 
in hand the various public works, such as the electrifica 
tion of the railways and the carrying out of colonial 
undertakings, and it is urged that loans should be raised 
to permit of structural and other material being delivered 
to the devastated areas. Jt is also insisted upon that all 
this work should be reserved for French manufacturers. 


Railway Rates. 


The putting up of railway rates to provide the 
companies with some compensation for the unsatisfactory 
results of the eight hours’ day and the higher wages has 
had the effect of still further reducing receipts and increas- 
ing the deficit, which is a very serious matter for the com- 
panies now that they are no longer able to rely upon the 
State guarantee. ‘lhe high traffic charges are regarded 
as particularly disastrous to industry at a time when it has 
become absolutely necessary to bring down manufacturing 
costs. The Superior Council bes now authorised the com 
panies to give some satisfaction to manufacturers by 
according a temporary reduction in the rates on metal- 
lurgical products for export. The reduction is to be 40 per 
cent. on raw and manuiactured iron and steel when carried 
over distances of not Jess than 400 kiloms., which means 
that the principal metallurgical centre in the north-east 
of France will enjoy exceptional facilities for export 
through-Channel, Atlantic and Mediterranean ports. The 
same concession, in the way of rebate, will be accorded for 
the carriage of material required for shipbuilding. Reduc- 
tions of 25 and 35 per cent. will also be made upon the 
carriage of coal, coke, lignite and other fuels for shipment, 
in the one case for loads of 20 tons and in the other for 
loads of not less than 180 tons. These concessions are 
temporary with a view of seeing whether the lower rates 
will be accompanied by a corresponding increase in traffic, 
and if they are not followed by diminished receipts it is 
probable that the Superior Council will consent to other 
reductions, especially in the rates for transporting raw 
material for home consumption. 


Motor Services. 


About fourteen years ago the State was authorised 
to grant subsidies for country services of motor cars, and 
at the present moment the subsidies amount to nearly 
six million francs annually for 119 services. A great many 
vther lines are running without State aid owing to the 
refusal of the proprietors to accept the conditions imposed, 
requiring that the vehicles should make a double journey 
each day and that the service should be completed with a 
2-ton lorry. It is now proposed to modify the conditions, 
and a Bill is being introduced whereby the amount oi 
subsidy will be adjusted to the character of the service. 
In the preamble to the Bill reference is made to the 
tendency to abandon local railways where the traffic is 
not sufficient to cover working expenses, and it is urged 
that these lines should be made the most of with the aid 
of petrol rail cars, which could be run much more cheaply 
and are more adapatable to light traffic. As much as 
possible should be made of the local lines so as to relieve 
the roads, and the motor car services should be regarded 
merely as an extension of the railways and for reaching 
the most out-of-the-way villages. 


Well Boring. 


The water supply in the department of the 
Somme is seriously occupying the attention of the Ponts 
et Chaussées, the engineers of which are engaged in exten- 
sive well sinking for distributing water to the various 
communes. The war devastation deprived the departinent 
of practically the whole of its supplies, and the British 
Army carried out valuable works, which were afterwards 
taken over by the State; but the lack of water was par- 
ticularly felt during last year’s drought, when a large 
number of communes had doled out to them water brought 
from considerable distances. The department has been 
divided into a number of sectors in which wells are sunk 
and the water raised to tanks by electrically driven pumps. 
In some parts the bores reached salt water at a depth of 
100 m., which appears to exist over a wide area from the 
sea. 


British Patent Specifications. 


When an invention is communtcated from abruad the name and 
address of the communicator are printed tn italica. 

When an abridyment is not illustrated the Specification ie 
urthout drawings. 

Copirs of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton buildings, Chancery-lane, W C., 
at is. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptunce of the 
complete Speci fication, 








TURBINE MACHINERY. 


177,234. December 20th, 1920.—Treating Steam TO Repuce 
Corrosion, R. W. Bailey, 23, Stockport-road, Altrincham, 
Chester, and the Metropolitan-Vickers Electrical Company, 
Limited, 4, Central-buildings, Westminster. 

In order to eliminate the corrosive constituents of steam used 
in steam turbines, which would otherwise attack the blading, 
the inventors pass it through a chamber filled with metal that 
is at least equally liable to attack as is that of the blading. This 
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chamber is shown mounted above the drum of a water-tube 
boiler and between the drum and the superheater. The active 
material in the chamber is kept moist by a spray of water A, 
while the drainage runs back to the boiler by the pipe B.— March 
20th, 1922. 


GAS PRODUCERS. 


177,236. December 20th. 1920.—Gas Propvuceks ror VEHICLEs, 
T. H. Parker, 18, Gainsborough Mansions, West Kensington, 
Londcn, W. 14. 

In this producer there are two grates, one above the other, as 

A eoil of pipe surrounds the lower grate for generating 

The lower 


shown. 
steam, which is injected below the upper grate. 
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grate is provided with a bemispherical clinker cutter which can 
be rotated from the outside for breaking up the clinker.— March 
20th, 1922. 


WIRELESS TELEGRAPHY. 


177,267., December 24th, 1920.—IMPprovemMENTs IN WIRELESS 
TRANSMITTING Apparatus, Marconi’s Wireless Telegraph 
Company, Limited, of Marconi House, Strand, W.C. 2. 

The aerial A is coupled to two coils Band C. When these coils 

are in circuit they are in opposition to one another and the 
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current in the aerial is practically nil. The coils form part of an 
oscillatory circuit D, in which oscillations can be set up by, = 
a valve generator. When the contacts of the signalling key E 
are closed the coil C is short-circuited and the full energy is 











passed to the aerial by the coil B. With this arrangement it is 


possible to use an ordinary light relay as the signalling key, and 

4 great increase in the speed of transmission can be obtained. 

The receiving station can also make full use of syntonisation 

and successfully employ mechanical recording apparatus.— 

March 24th, 1922. 

177,345. February 12th, 1921.—Improvements my Enecrron 
Discuarce Devices, The Generel Electric Cormpany, of 67, 
Queen Victoria-street, E.C. 4, and Albert Charles rtlett, 
of the General Electric Company, Brook Green, Hammer- 
smith. 

It is well known that the efficiency of electron discharge 
devices such as thermionic valves is liable to be impaired by 
noire due to vibration of parts of the electrodes or supports 
within the valve, and the object of the present invention is to 
overcome this trouble. In the case of the arrangement shown 
en the left, the glass envelope A of the valve is mounted in e 
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rubber holder B which reduces the mechanical vibrations trans- 
mitted to the envelope from its supports. Connections between 
the leading-in wires to the valve electrodes and the contact pins 
is established by means of thin wires C, which may be passed 
through a piece of rubber tubing. In the case of the arrange- 
ment shown on the right the valve A is enclosed in & case or 
holder of ebonite or similar material, and the valve is supported 
by rubber pads or rings. — March 30th, 1922. 


SWITCHGEAR. 


177,399. March 22nd, 1921.—ImMprovements in Rakostats, 

Noel George Langrish, of 337, Moss-lane, East Manchester, 

and the Metropolitan-Vickers Electrical Company, of 4, 
Central-buildings, Westminster. 

In one method of carrying out this invention the rheostat 

is composed of a number of resistance grids A, which are made of 

sheet meta! staropings and’are supported on rods B insulated with 


mica, The grids are separated from one another by plates C of 
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asbestos willboard or other suitable insulating material or 
pairs of insulating sheets with a metal place interposed between 
each pair, the whole being claniped together by metal end plates 
and the usual nuts and washers. With this form of construction 
the thermal capacity of the rheostat is considerably increased 
for short runs and the necessary rigidity is imparted to the 
grids.— March 30th, 1922. 
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MACHINE TOOLS AND SHOP APPLIANCES. 


177,405. March 29th, 1921.—A Cuuck ror Broacuss, W. H. 
Liddiard, Field-terrace, Rodborough-hill, Stroud. 
In this chuck the broach A is held by the jaws B B gripping 
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under its head and being forced together by the tapered nose of 
the chuck. The jaws are attached to a spider C and a hand lever 
is provided for withdrawing them to release the broach. A 











5 
: 
5 

















j 

7 5 9 = 

: ry? * ’ 7 ¥ ’ , . » 

; 512 THE ENGINEER May 5, 1922 

j = $$ SS —————_—_—_—__ es 

7 spring 1) pushes the jaws into engagement with the broach, | ing the hand wheel A rotates the sheft G and moves the floating | 

: Se springs EE hold the jaws apart to facilitate removing | lever through the nut F, while the telemotor B operates the lever 

a = — a wn = — heroes the device is self-centring | by moving the shaft G bodily endways. Alternative positions Forthcoming Engagements. 

—_ at the pull on the broach increases the grip.— March 30th, | for the telemotor are shown in dotted lines. March 30th, 1922. 

; 922. ee 

: 

177,402. March 29th, 1921.—ImMrrovemMeNts IN Drrrre | Secretaries of Institutions, Societies, &e., desirous of having 

: Tags Wow’ Carrie “Rameiieds ‘hank ‘ : Re notices of meetings inserted in this column, are requested to w, 
curnery, Harold Dalrymple Retna, GF WOR Teele MISCELLANEOUS. that, in order ta make sure of its insertion, the necessary informatio, 

. 3 3 . r » 4 > . " ; r, 

y+ ore Bey 177.364. Bphewery 9tetn\\8081,.ddeseastcsstueMatuubet, should reach this office on, or before, the morning of the Wednesday 


Tne dipping tank described in this specification comprises a 
varnish or similar receptacle A with a drain cock B at the 
hottom. When the lid C is closed its edges enter a scaling channel 


D, which may be filled with heavy oil or sand. The receptacle 


is mounted on a portable frame or stand. The inside of the lic 


is provided with a projecting lip FE, which forms a channel across 
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the lid and in which any liquid can aceumulate when the lid is 
opened, but the liquid will be returned to the receptacle when the 
lid is closed. When the lid is open an armature or other pieces 
of electrical machinery or apparatus can be suspended, alter it 
has been dipped, over the hid in order that the surplus varnish 
may drip on to the lid and be returned to the receptacle after 
the lid has been closed. Brackets are provided to carry arma- 
tures and other electrical parts that have to be impregnated.— 
March 30th, 1922. ; 


TRANSMISSION OF POWER. 


177,304. January 18th, 1921.—IwrPROVEMENTs IN OR RELATING 
ro Evecrric Junction Boxxs, Frank Cox, 22, Mayfield- 
road, Carlton, Notts. 

According to one method of carrying out this invention, the 
hase of the Junction box has two vertical slots at each side, each 


allowing half of the armouring wires to be passed outside the | 


box. Metal plates A and B at each side of the box are attached 
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by screws sv as to cover the sluts and grip the armeouring wires. 
The object of the invention is to avoid cutting the armouring 
and the conductors contained in the cable. An alternative 
method of carrying out the invention is also described.—-March 
30th, 1922. 


SHIPS AND BOATS. 

177,467. September 13th, 1921. 
Rosebank fronuworks. Edinburgh 

In this steering gear a hand wheel A or a telemotor B may be 
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used to operate the control of the steering engine C. In either 
ease the control is moved by the flouting lever D. one end of 
which is connected with the rudder rid E. At the other end of 
the lever there is a nut F, which is held against rotation. Turn- 


W. T. Bell, Robey and Co., Limited, Lincoln, and G. Taylor. 
q his machine is intended to treat the refuse from decorticating 
nechines and comprises a band of slats furnished with spikes 
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down by the spikes, which engage the fibre. Water ix supplied 
at BBB and washes the treated refuse away through e per- 
| forated plate C on to a conveyor below. The fibre is cleaned off 
the spikes by @ comb D and led away by a shoot E.— March 30th, 
1922. 


LOYAL AERONAUTICAL Socmry.—The fellowin 
| tives of the Royal Aeronautical Society on other bodies have 
| been nominated for the year ending April, 1923 :—Conjoint 
| Board of Scientific Societies, Lieut.-Col. M. O'Gorman; Aero- 
nautical Reséarch Committee, Lieut.-Col. A. Ogilvie ; Advisory 
Committee on Aeronautical Education, Professor C. F. Jenkin ; 
British Engineering Standards Association Aircraft Com- 
mittee, Lieut.-Col. M. O’German; B-.E.S.A. Aircraft Sub- 
Committee No. 1 (Nomenclature), Professor L. Bairstow, 
Lieut.-Col. M. O'Gorman, Dr. Sutton Pippard, Mr. J. D. North, 
Major R. V. Southwell, and Lieut.-Col. W. Lockwood Marsh ; 
Civil Aviation Advisory Board, Lieut.-Col. M. O'Gorman ; 
International Air Congress, 1923, Organising Committee, Mr. 
Griffith Brewer, Lieut.-Col. M. O'Gorman, Lieut.-Col. A. Ogilvie, 
| Lieut.-Col. W. Lockwood Marsh (technical secretary ). 


x reprenc nia 






| Cowrracts.—The Bradley Pulveriser Company, of 37, Wal- 
brook, London, E.C., has recently received a repeat order from 
the Ebbw Vale Steel, Lron and Coal Company, Limited, for six 
30in. Griffin mills for grinding stone dust for the prevention of 
explosions in mines. Orders for mills of various types and sizes 
| have recently been received from the Old Delabole Slate 
| Quarries, Limited, Delabole; the Raisby Hill Limestone 
| Quarries, Coxhoe, 8.0. Co. Durham ; and William Briggs and 
Sons, Limited, Dundee.—Stothert and Pitt, Limited, of Bath. 


as shown. The refuse is fed in at the hopper A anc is dragged 


of the week preceding the meetings. In all cases the Time ay 
PLACE at which the meeting is to be held should be clearly stat 


TO-DAY. 
Izow anp Stee. Instrrore.—Institution of Civil Engineers 
George-street, 5S.W. 1. Annual meeting. 
INSTITUTION OF MECHANICAL PNGINEERS.—Storey’s -vate 


St. James’s Park, 8S.W. 1 Informal meeting. 
* Failures.” 7 p.m. 


Subject, 


Royat Instrrcrion oF Great Brrraty.—Albemarle-street, 
Piccadilly, W. 1. * Biological Studies im Madeira,’’ by Mr. 
Michael Grabham, M.D. 9% p.m. 


Tae Jonxror Instrrvurton or ENGinrers.—Caxton Hal! 
Westminster, 8.W. lL. Lecturette, “* Gold Casting Under Stoan 
Pressure,” by Mr. E. N. Ching. 8 p.m. 


Roya Society or Arts.—John-street, Adelphi, W.(. 2 
“Imperial Wireless Communication,” by Professor W. |! 
Eecles. 4.30 p.m. 


SATURDAY, MAY 6ru. 


Royat AERONAUTICAL SocreTy.—Visit to the De Havilland 
Airerafit Works, Edgware. Meet at works, 10 a.m. 


Tne Assocation or Enorvecrs-in4 ’naren.—-St. Brick 
Institute, Bride-lane, E.C.4.  Diseussion, “ Uniflow  rersus 
Multiple-expansion Steam Engines."’ 7.30 p.m. 

Lonpon Assooiation or Foremen~n ENGINEERS. Canin 
Street Hotel. Sixty-ninth anniversary festival. 6 p.m. 

InstiruTion ov Brirish FounprRYMeEN : LANCASHIiNe 
Brancn.-—College of Technology, Manchester. Annual mectiw 
Paper, ** The Manufacture of Coke for Industrial Purposes,”’ |) 
Mr. A.D, Young. 4 p.m. 

Reval IxstrruTion oF Great Brarrain.—Albemarle-strot 
Piceadilly, W. 1. Leeture, * Industrial Relationships (1 Vhe 
Problem of Structure,’’ by Professor D. H. MacGregor. 3 p.m 


MONDAY, MAY &rua. 


Tue ixstiruTion or Civea. Exoineers: Yorkswire As 
ciation.— Technical College, Bradford. Joint meeting with 1! 
| Bradford Engineering Society. Lecture, * Brakes for Tramwa 
and Road Vehicles " (lantern), by Mr. J. W. Dawson. 7.30» 

INSTITUTION OF AUTOMOBILE ENGINEERS The Colley 
Loughborough. Meeting of the Loughborough Graduat 

Paper, * Lubricants. 7 p.m 


TUESDAY, MAY Oru. 


INSTITUTION OF Brirish FouNDRYMEN : BURNLEY Seve 
Technical College, Ormerod-road, Burnley. Annual meetin, 
Discussion, “The Burning of Castings.” 7,30 p.m 
INSTITUTION oF PETROLEUM TrecuNoLouists.-—-Royal Soci 
of Arts, John-street, Adelphi, W.C. 2. Paper, Kukkers:t 
the Oil Shale of Esthonia,”” by Mr. E. H. Cunningham Cra 
5.30 p.m. 
MaNcHESTER GEOLOGICAL AND Miyxine Soctery.—Quee: 
Chambers, 5, John Dalton-street. Manchester. President ia 
address, by Mr. Sydney A. Smith. Papers for discussion 
“ Heating of the Goaf and Steps Taken in Conjunction therewit! 
at Chanters Colliery,” by Mr. Cecil Newton ; “ The Results ot a 
Microscopical Examination of Batt and other Kindred Sub 
stances in Coal Seams,” by Mr. James Lomax. 4 p.m. 


WEDNESDAY, MAY 10rs. 
InstrruTIon or AvTomonILe ENGINeERs.—Institution of 
Mechanical Engineers, Storey's-gate, 8.W. 1. Paper: “© Auto 
mobile Caleulations : Practical Methods for the Designer,’’ ly 
Mr. James Watt. 8 p.m. 


STEERING Gear, W. Wallace, | 


| 


| have been instructed by the Bristol Docks Committee to install 
} at Avonmouth Docks four electric gantry cranes, exch of a 
| lifting capacity of 14 tons at 45ft. maximum radius, to travel 

| on rails spaced 8ft. 6in. centre to centre. The machines will be 
| of the four-motor type and arranged with the “* Toplis ” patented 
horizontal luffing system. The order was secured in the face of 
the severe competition from foreign crane builders. 


Soctety or Trecuntcat Exncineers: Soursn-Bastean |)is 
TRICT.—Institution of Electrical Engineers, Savoy -place, w.t 
Lecture, ““ An Engineering Tour in India,” by Dr. J, F. Crowley 
7 p.m. 

Kxoineers,—Caxton Ha 
Notes on Hardness,” by Mr 


Tue Juntor Iwstirvrien oF 
Westminster, 8.W. 1. Paper, 
R. K. Innes, 8 p.m. 
ENGINEERING GOLFING Society Spring meeting on tle 
course of the West Hill Golf Club, Brookwood, Surrey. 10 a.m 


Proposep Harpour Works at Funcuar, MaAperra 
Firms specialising in the construction of harbour works are 
invited to present plans for the construction of an artificial 
harbour at the port of Funchal in conformity with a RovaL Soctety or Arts Adelphi, W.( 

| plan approved by the Minister of Commerce and Com- The Design of Repeating Patterns for Decorative Work,” |») 
munications and a proposal of the Superior Council of Major P. A. MacMahon. 8 p.m 

Public Works. The plans are to be submitted in duplicate and 
are to include detailed drawings and descriptive details. The 
Superior Council of Public Works has decided to give prizes for 
the best plans submitted, but the firm that obtains the contract 
will not receive a prize. Preference will be given to the plans | CENTRE. 
| which comply with the following conditions :—(1) The shortest | and Chain-track Artillery,” by Mr. L. 
time taken in the construction of the works; (2) the least Rovat Ixstrrutton oF Great Barratx.— Albemarle stres 
number of years taken providing a workable harbour ; and Piccadilly. W. 1. Leeture, “ Plant Sensitivencss,” (L.), by Pre 
(3) the lowest price per ton for loading and unloading cargo. | goccop F. Keuble. 3 p.m. 

Firms will be given every facility for examining all documents 
relating to the construction at the Secretary's office of the Junta 
Autonoma to assist them in drawing up their plans. They will 
also be permitted to modify the general plan as regards dis- . . . . a“ sie 
position and dimensions, if the modifications are justified and anical Engineers, Storey B-gate, pene. 5.1. yi ry cathy 
are in harmony with the general plan as approved. Further | “ Tanks and Chain Track Artillery,” by Mr. L. A. Legro-. 
information can be obtained from the Secretary, Junta Autonoma | 7-30 p.m. 

das Obras do Porto, Funchal. West Bromwich Encrxeeaine Soctery,—Technical School, 
West Bromwich. Paper, * Fuels.” by Mr. 8. Lamb. 7.30 p.m 


John-street, 


THURSDAY, MAY lit. 


INsTITUTION OF LocomeTive ENnerseres: MANcHESTH! 
College of Technology. Manchester. Lecture, Tan! 
A. Legros. 7 p.m. 


FRIDAY, MAY l2ru. 


Juntor Lystrrerios or Enetneers.—lastitution of Mech- 





Roya Ixstrrrvurion.—-The annual meeting of the members 
of the Royal Institution was held on Monday, May Ist, Sir INSTITUTION oF MouNicirAL AND County ENGINEERS 
James Reid, Bart., vice-president, in the chair. The annual | Holborn Borough Council Offices (opposite British Museur 
report of the Committee of Visitors for the year 1921, testifying | Tube Station). Metropolitan District meeting to consider the 
to the efficient management of the Institution, wes read and question of the revision of the areas allotted to the different 
adopted. The report of the Davy Faraday Research Laboratory | pictricts of the Institution. 4 p-m. 

Committee wes read. Fifty-seven new members were elected 
in 1921, and sixty-three lectures and nineteen evening diseourses 
were delivered. Thé books and pamphlets presented amounted 
to about 210 volumes, making with 441 volumes (including 3 
periodicals bound) purchased by the managers, a total of 651 | street, Piccadilly, W.k . br 1 
volumes added to the library in the year. Thanks were voted to | between the X-ray and Ultra-violet Spectra,” by Mr. O. 
the President, Treasurer and Secretary, to the Sennen of Richardson, D.Se. 3 p.m. 

Managers and Visitors, and to the professors for their valuable rhamet wot : > in 

eureiote during the past year. The following gentlemen were WEDNESDAY, MAY 1irx. > L 
unanimously elected as officers for the ensuing year :—Presi- INSTITUTION oF AvUTomMosILE ENGINEERS: Norra or ENo- 
dent, The Duke of Northumberland; Treasurer, Sit James | ;an~p Centrre.—Y.M.C.A. Hall, Albion-place, Albion-street, 
Crichton-Browne ; Secretary, Colonel E. H. Grove-Hills;| Leeds. Paper: ‘* Experiments on Cams and Poppet Valves, 
Managers: 8. G. Brown, Dr. J. Mitchell Bruce, A. H. Goachen, | py Profeesor G. F. Scholes. 7.30 p.m. 

Sir Alexander C. Mackenzie, Sir Ernest Moon, the Hon. Sir {| ~ . " «tee sear ey 
Charles Parsons, Dr. Alfred W. Porter, Sir James Reid, Bart., canoe wr ne eee ag ing gy ol 
the Marquess of Salisbury, K.G., Sir David Salomons, Bart., | ™eTS®  * oo anenett * by Mr. A. O. Marshall 7.30 p “a 
Joseph Shaw, William Stone, Sir J. J. Thomson, O.M., Sir Graduates. ape, og “ yo : 
Almroth Wright, the Right Hon. Lord Justice Younger ; 
Visitors : J. H. Batty, Dr. W. A. Bone, Alfred Carpmael, Dr. E r a 
Clarke, Sigismund Goetze, G. H. Griffin, Dr. J. H. Leeson, Sir INSTITUTION OF AUTOMOBILE ENGINEERS. 28, 
Oliver Lodge, A. Molteno, Sir Malcolm Morris, Richard | street, 5.W. 1. Meeting of the London Graduates. ns 
Pearce, H. M. Ross, Sidney Skinner, T. H. Sowerby, William | ** Electrical Equipment,” by Messrs. P. H. Hardy and b. 


SATURDAY, MAY l3ra. 


Royan LIystrrution or Great Brrraty.—21, Albemarle 
Lecture, “The Disappearing ‘4’ 
_S 


THURSDAY, MAY 18r#. 
Vietorm 
Paper. 








A. Tait. Harris. 8 p.m. 
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